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Jackson Electrode Holders in eight fully insulated models 
Above: Featherlight Holder A-W, most popular of the line 


Jackson Musketeer Headgear, with headband, cross strap 
and friction pivots, all adjustable and of Nylon plastic, carries 
hoice of visor sizes, clear and in shades of green, a wire 
reen visor and a fiber shield with welding lens 


Jackson fiber glass Welding Helmets offer choice « 
three shell styles, two headgears, three lens hc 
Shown above altached to Jackson Safety Cap 


Cable Connectors have neoprene rubber 
tretch over the cable snugly to lock out 


n't catch against obstructions 


JACKSON PRODUCTS 


COMPANY, A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
WARREN +- MICHIGAN 
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= PS on Hobart d-c rectifier welders 


You can show a BIGGER reduction 


in welding costs by using HOBART 
: D-C RECTIFIERS! 


Mos ART'S constant development 


POLARITY SELECTION 


HOBART ::..; WELDERS 


NY. BOX Hw-87, TROY, OHIO 


jtion, without obligation 
4° Llectrode 

electrode is heavily coated 
art of the weld 
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If You Use Resistance Welding... 
Take a Tip From Mallory 


Mallory resistance welding electrodes are 
available in the widest variety of stock sizes 
and shapes to be found anywhere. Many of 
the Mallory standards can actually elimi- 
nate the need for costly special electrodes. 
Constant Mallory research and pioneer 
background in the field of alloys continues 
to contribute increased life and _ better 
performance to a growing number of 
diversified users. 


FAST DELIVERY is a product of a large and 
well rounded stock of standard elec- 
trodes. Mallory’s diversified stock 
enables changeover and replacement 
units to be shipped to you on short notice. 


LOWER COSTS are your benefit—brought 
about by the broad line of standard 
electrodes which often eliminate custom- 
built costs; and by Mallory’s continuous 
effort to increase life and improve 
performance. 


VERSATILITY of Mallory stock designs mini- 
mizes down time when machines are 
being converted to another service. 
Mallory’s precision manufacturing holds 
dimensions to close tolerances, assuring 
complete interchangeability. 


UNIFORM HIGH QUALITY of Mallory stand- 
ard electrodes gives you performance 
dependability. You can count on Mallory 
for correct tapers, water tight connec- 
tions, and smooth, symmetrical point 
forms. Every Mallory electrode is 100% 
inspected to insure consistently uniform, 
dependable service. 


Write for your complete resistance welding 
catalog—NOW. 


In Canada, made and sold by Johnson Matthey and Expect more... Get more from 
Mallory, Ltd., 110 Industry St., Toronto 15, Ontario : = er = Sama ~ 
PR MALLORY &CO Inc 

Serving Industry with These Products: 
Electromechanical— Resistors * Switches * Tuning Devices 
Vibrators © Electrochemical — Capacitors © Rectifiers 
Mercury and Zinc-Carbon Batteries * Metallurgical 


MALLORY & CO. Inc INDIANAPOLIS 6, INDIANA 
—Contacts © Special Metals « Welding Materials 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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SERVICE MEANS SUCCESSFUL SURFACING 


RADIOGRAPHY FOR WELDING 

YOU CAN WELD PAPER-THIN STAINLESS 

THEY TRAIN THEIR OWN OPERATORS 

THIS DISTRIBUTOR IS SET-UP FOR SERVICE 
AUTOMATIC SPOT WELDING 

SEAM WELDER BRINCS A FIELD JOB BACK INSIDE 
CUIDE TO FASTER PIPE SLOTTING 


BUILD BIC BASES IN SECTIONS (conclusion) 
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Slag removal IS a sflap 2g asst 
with Airco 78E ee N. Michigan, 


WH 3-1655 


” CHARLES F. GEYER manager 
electrodes JOSEPH DEL GUIDICE 
Los Angeles 57 
I find that easy slag removal is just Rm. 8, Granada Building 
one of the many advantages of Airco 672 S. Lafayette Park PI., 
78E electrodes. This deep penetrat DU 7-5104 
ng, all position electrode produce ALAN T. CAZIER manager 


WILLIAM MILLS 
high quality weld metal which sets E 


up rapidly. It’s free from porosity London, S.W. 1 ; 
even when welding in the vertical 31 Palace St., Westminster, 
VI 2608 


own position I es vecially recon 
; F : JouHN A. LANKESTER manager 


mend it for welding mild steel wher« 

high ductility and tensile strength Rome, Italy 

are essential Via Flaminia, 21 

c/o International Enterprises 

Why not send for the free Airco susscawrions us a 
: : ; SCI in and possessions 

Electrode Guide which will help you $3.50, 1 year: $6, 2 years. Can- 

ada: $5 per year. Foreign: $6 

per year, payable in advance in 

U.S. funds. U.K.: £2.10.0 per year 


——) payable in Sterling to London 
AIRCO office. 
= Ss 


AFFILIATED PUBLICATIONS: Aeronautical 


AIR REDUCTION Purchasing, Applied Hydraulics, 


Commercial Refrigeration & Air 
SALES COMPANY Conditioning, Flow, Material 
Handling Illustrated, Modern Of- 

A Division of fice Procedures, Precision Metal 

Air Reduction Company, Incorporated Molding, Welding Illustrated 


Member BPA. Accepted as a 
150 East 42nd Street, New York 17, N. ¥ controlled circulation publica- 
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select the right electrode for your 
specific job. Request catalog 1318. 
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WELDIT GASAVER— Model E For 
general use on all types of 


Oxygen and Acetylene nat an important safety 
operation. . . factor. \ 


WELDIT GASAVER—Model ELP 
Equipped with separate fuel 
inlet for use with low pres- 

sure fuel gas with 
injector type torches. 


WELDIT GASAVER— Model El 

Positive shut-off of gas and 
water for inert arc- 
welding operations. 


Canadian Dist. Alloy Metal Sales, oe” 


181 Fleet St., E., Toronto 5, Ont. 


990 OAKMAN BLVD. 
Sack sa DETROIT 38, MICHIGAN 
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The man on 
the job prefers 
VICTOR 
Safety 
Regulators 





THIS 
INSIDE PICTURE 
TELLE WHY 


Cut-away of Model VTS400 se- 
ries 2-stage Safety Regulator. 
Victor makes regulators for al- 
most every gas and use, for 
pressures to 10,000 p.s.i., and 
volumes to 28,000 c.f.h. 


You Get Greater Safety. All Victor regulators have ‘stem type’ seat mechanism that 
closes with impact of inlet pressure, thus protects against seat ignition because the 
incoming gas loses its heat of compression by expanding into the inlet pressure chamber 
before passing over the seat and through the nozzle. High inlet pressure type regulators 
have reliable, self-reseating relief valve. Diaphragms protected from excessive, damag- 
ing movements by “‘stops’’ and rubber cushions. Porous sintered bronze inlet filter keeps 
out dirt, foreign material. 


Single and Two-stage Types. Victor offers single-stage regulators to meet most 
capacity or delivery pressure requirements; and two-stage regulators for operations 
requiring a constant delivery pressure over a range of varying inlet pressures. 


Standardize on Victor Safety Regulators, as so many other nationally-known companies 
do. Call your Victor dealer NOW. 


q VICIOR EQUIPMEN] COMPANY 


Mfrs. of welding & cutting equipment; hardfacing rods, blasting 
nozzles; cobalt & tungsten castings; straightline and shape 
cutting machines. 34 








844 Folsom St. 3821 Santa Fe Avenue 
San Francisco 7 Los Angeles 58 
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More welders use more 


Sylvania Electrodes 


than any other brand 


color-coded! 


Only Sylvania has the complete line of 


tungsten electrodes for shielded arc weld- 
ing! Whichever gas you're using and 
whatever type metal you're welding 
the four dependable Sylvania electrodes 
will effectively meet almost any condi- 
tion you may encounter. 

For greater economy, safety, and con- 
venience— Sylvania Tungsten Electrodes 


are color-coded. You can tell the type of 


rod merely by glancing at the end. Par- 
tially used rods, regardless of length, no 


TUNGSTEN -» MOLYBDENUM 


convenient — 
protective package 


- CHEMICALS 


oF = 


2% Thoriated 
1% Thoriated 
Puretung® 
Zirtung* 


the onl 
complete line 


longer need to be scrapped for lack of 
identification. And no longer do you risk 
ruining a costly job because of choosing 
the wrong electrode. 


Sylvania electrodes are cradled in a 
protective wood filler and packed ten to 
the box. Each package carries a color- 
coded label for easy identification. 
They're available through leading weld- 
ing supply distributors only 

SYLVANIA ELectric Propucts INc. 
Tungsten and Chemical Division, Towanda, Pa. 
- PHOSPHORS - SEMICONDUCTORS 


¥ SYLVANIA 


LIGHTING RADIO 


ELECTRONICS 


TELEVISION ATOMIC ENERGY 
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WELDING AT WORK 


Welding hose and cable 
are easily kept off the floor when 
not in use in Phillips Petroleum’ 
new welding shop at their Borger, 
Texas, refinery. This good house- 
keeping and protection for hose 
and cable is made possible by using 
elf-retracting reels manufactured 
by United Specialties, Inc., El] Dor- 
ado, Arkansas. 

One of several installations, bank 
of reels shown includes four 100- 
foot Weldreel cable reels and three 
59-foot Weldreel dual hose reel 


Unusual welding job was 
done by 40-inch, 60-pound welder 
for AEC-Duquesne Light Co. atom 
ic power plant. Imported from 
Georgia by Dravo Corp., Eugene 
David crawled 10-feet through 15- 
inch I.D. to repair inside of weld 
shown here. 
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Small surface cracks on 
heavy ship plates are detected at 
Brooklyn Navy Yard using mag- 
netic particle inspection techniques 
to supplement radiography proce- 
dures. Lightweight, portable 
equipment was furnished by Phil- 
ips Electronics, Inc. 














Two different mechanized welding heads ride the same track 
during fabrication of food processing equipment at Mojonnier Bros. Co., 
Chicago, Ill. Linde Unionmelt and Heliarc welding heads mounted on 
the same carriage and a special fixture are used as required. 


Set up is used to weld longitudinal seams in cylinders, cones and flat 
tainless steel sheets of different thickness¢ 


A cost cutting idea devised 
by Stanley Clark Service, 
East Bradenton, Florida, 
times metallizing operations 
ind makes it easy to figure 
charges for work done. 

A spring-wound sports 
clock was installed in the 
iir line from the tank to 
the regulator. Moment met- 
allizing gun is turned on, 
drop in air pressure in line 
operates through a bellows 
diaphragm to move a metal 
finger atop the wound 
clock Finger depresses 
clock’s starting button, 
making hand revolve to 
record minutes 

When gun is shut-off, se- 
quence ji reversed and 
clock shut off 








A great new combination 


44 ALUNDUM* 
abrasive and 
B-11 resinoid bond 
form precisely 
balanced, 
economy wheels 
that bring you 
“TOUCH of GOLD” 
advantages 


In 44 ALUNDUM abrasive you get a 
recent Norton development that’s a 
big step forward in quality-plus- 
economy. 

"44"? is non-premium priced . 
u’s made differently, for extreme 
oa per- 
forms better than other non-premium 


toughness and ruggedness 


priced aluminum oxide wheels, cutting 
faster, grinding cooler and lasting 
longer . . . it’s job-proved in 1100 dif- 
ferent tests made in plants, welding 


pla nts 
count ry. 


included, throughout _ the 

In the new B-11 resinoid bond you 
get added processing advancements 
that step up performance-benefits in 
your heavy weld grinding. 

B-11 wheels are more uniform in 
structure and better balanced . . . they 
“hug that work’? closer, with less vibra- 
tion and bounce... they’re made to 
closest possible duplication, available in 
half-grade increments evenly spaced 
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across the entire hardness scale. 

For details on these typical “Touch 
of Gold” benefits that add up to lower 
cost weld grinding, better product ap- 
pearance, less operator-fatigue and 
longer wheel life, contact your Nor- 
ton Distributor. Or write to Norton 
Company, General Offices, Worcester 
6, Mass. Plants and distributors 
around the world. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


W-1782 





NORTON 


ABRASIVES 


Gilaking better products «+ « 
fo make your products better 


NORTON PRODUCTS: 

Abrasives + Grinding Wheels 
Grinding Machines «+ Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives 
Shorpening Stones + Behr-cot Tapes 
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How is this performance possible? THE Tested across the country by practical, critical, hard-bitten 
MILLER GOLD STAR SR introduces a... working weldors, here’s what they say about the new 
NEW transformer Miller GOLD STAR SR: 
plus “it’s the DC performance I've always wanted” 
NEW weld stabilized current “here's DC welding current that’s . . . perfect!” 
plus “positively handles ALL electrodes better’ 
NEW completely sealed semi- ‘best deal I've seen for v and o work” 
metallic rectifier “easiet arc starting in my experience” 
“smoothest arc | ever used . . . and. . . quiet!” 
* “it’s just plain the MOST” 
keaezeneqaeure te & t Complete particulars on the MILLER GOLD STAR SR, in- 
cluding inert gas and automatic fixture welding, is now 
available on request. 


wilier Electric Manufacturing Company, Inc. 


APPLETON, WISCONSIN 


distributed in Canada by CANADIAN LIQUID AIR CO., LTD., Montreal 
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News Briefs 





G. E. BOWS OUT 
OF ARC WELDING 
Plans for the gradual and orderly 
termination of the manufacture of 
all products by the General Elec- 
tric Company’s Welding Depart- 
ment have been announced. Com- 
pany will continue to provide nor- 
mal renewal parts and in-warranty 
service on all welding equipment 
now in the field or to be produced 
before termination of the business. 
Products to be discontinued are 
presently manufactured in York, 
Pa., and include arc welding equip- 
ment and electrodes. No plans 
have been made for disposition of 
plant and facilities in York. 
This change does not affect the 
manufacture of resistance welding 
controls by GE’s Specialty Control 
Department in Waynesboro, Va. 


PLUMMER IS NEW 
A.W.S. SECRETARY 

Fred L. Plummer, Warren, Penn- 
sylvania, has been appointed Na- 
i tional Secretary 

of the American 
Welding Society 
He will assume 
his new duties 
immediately and 
will maintain his 
office at the So- 
ciety’s National 
Headquarters in 
New York. The 
appointment was 
made to fill the vacancy created by 
the resignation of Joseph G. Ma- 
grath. 

Mr. Plummer, a graduate of Ohio 
University and Case Institute of 
Technology, has served since 1940 
as Director of Engineering of the 


of the welding industry 


Hammond Iron Works, Warren, Pa 

Active in A.W.S. affairs for 
many Mr. Plummer was 
elected to two terms as President 
of the Society, holding office from 
1952 through 1954. 


years, 


MORTRUD JOINS BURDETT 
Burdett Oxygen Company, 
Cleveland, Ohio has announced the 
appointment of 
A. T. (Mort) 
Mortrud as Man- 
ager of the Arc 
Welding  Divis- 
ion. Mr. Mortrud 
joins Burdett 
Oxygen with 
more than twen- 
ty years of ser- 
vice in the arc 
welding busi- 
ness. 


Mortrud is an A.W.S. mem- 


BRINEY HEADS HAYNES 
Robert M. Briney has been ap- 
pointed president of Haynes Stel- 
lite Company, Division of Union 
Carbide Corporation. Mr. Briney 
tarted with the Corporation in 
1924 in the Niagara Falls, N. Y.., 
plant of Electro Metallurgical Com- 
pany, a division of Union Carbide. 
He has held key positions with that 
division both in production and de- 
velopment at Niagara, as well as 
at Alloy, W. Va., and New York. 
In 1950, he was made vice-presi- 
dent in charge of wrought alloy 
products for Haynes Stellite Com- 
pany in Kokomo, Ind., and was 
transferred to the New York office 
of that division in July, 1954. 
more news on next page 
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News Briefs 








continued 


FORM NEW COMPANY 

Organization of the Industrial 
and Utility Specialties Co., Chat- 
tanooga, Tenn., was announced re- 
cently by George L. Tepley (above, 
left) and E. J. McFadden (above, 
right). Firm will provide consult- 
ing service to industries in the 
Southeast and will specialize in the 
metallurgical, ceramic and welding 
fields. 

Mr. Tepley had been connected 
with Chattanooga Welders Supply 
Co. and C. D. Genter Co., also of 
that city. Mr. McFadden had been 
with Combustion Engineering, Inc. 


K-G APPOINTS 
REGIONAL MANAGER 

H. Robert Hanson has been ap- 
pointed Southeast Regional Man- 
ager by the K-G Equipment Com- 
pany of Allentown, Pennsylvania. 

T. A. Hickey, sales manager, 
announced that Bob Hanson will 
headquarter in Clearwater, Florida, 
to service the welding supply dis- 
tributors in the states of Florida, 
Georgia and Alabama. 

more news on page 97 





HAYNES Alloys solve tough wear problems 


Constantly and completely covered with 
abrasive muck. This equipment, deep in 
the mine, gathers and transports ore at 
the digging sites. Parts were hard-faced 
right on the job—almost 600 ft. below the 
earth’s surface with HAYNES STELLITE 
alloy No. 6 rod. 


FOR 2 YEARS 


Trouble-free mining operation in 
abrasive muck with HAYNES Alloy 


Ordinary bearings and rollers couldn’t take 
this punishment and lasted about 3 weeks. 
Sut when these rollers were built-up and hard- 
faced with HAYNES STELLITE alloy No. 6, 
service life was extended to years instead of 
weeks! 

Whether your equipment handles rock, 
sludge, or acid — where there’s a serious wear 
or corrosion problem, you will find that a 
HAYNES alloy will reduce maintenance or re- 
placement costs. 

For complete information about hard- 
facing write for the Hard-Facing Manual. 
Address HAYNES STELLITE COMPANY, A 
Division of Union Carbide Corporation, 
Kokomo, Indiana. 


Your local 
See. _ Haynes Stellite Dealer 


Vite... | 0 


Haynes Stellite Company 


Haynes” and “Haynes Stellite” are registered 
trade-marks of Union Carbide Corporation 
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Confucius say: 
ae One picture 1s worth 
ten thousand words.”’ 


S-M-S 
Adjust-A- Angle Adapters 
with Adjust -A- Pressure 
Holders solve many 
welding problems 


Change from 
one electrode 
spacing to 
another in a 
matter of 
minutes— 
with same 
set-up. 


FREE! 


Write for de- 
scriptive data 
on complete 
line of resis- 
tance welding 


products. 


ANOTHER 
STEP 10 


BETTER WELDING 


5-M-S Corporation 


8605 Livernois Ave. * Detroit 4, Mich. 
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We'd like you to meet... 


THOMAS L. DEMPSEY 


who has been appointed general 
manager of INDUSTRY & WELDING 
and WELDING ILLUSTRATED maga- 
zines. In his new post, Dempsey 
will direct the overall activities 
of the magazines’ sales organiza- 
tion and editorial staff. 


He is a member of the Board of 
Directors and a Vice Chairman of 
the Cleveland Section of the Am- 
erican Welding Society, and is a 
member of the National Education 
committee of the AWS. 


For the past seven years, Demp- 
sey has been associated with the 
Lincoln Electric Company, Cleve- 
land, as a sales engineer, 


direct sales en- 
sales consultant 
company, he also 
directed courses in the design of 
weldments, both at the Lincoln 
plant, and in user company facili- 
ties throughout Ohio. 


In addition to 
gineering and 
work for the 


A graduate of Fenn College, he 
has a bachelor’s degree in electri- 
cal engineering. 








Why this test assures you of 


TROUBLE-FREE TORCH PERFORMANCE! 


Trial by fire and water — that’s 
how MARQUETTE pre-tests every 
oxy-acetylene torch before it is 
shipped ... and then you know, 
you're sure of safe, dependable 
performance. 

That’s our test of quality and 
design — MARQUETTE quality 
and design that demands: stain- 
less steel for heat barriers; 
stainless steel valve stems; 
stainless steel cutting heads; 
the lightweight strength of 
aluminum for torch handles, 
and silicone “O”’ rings for posi- 
tive seals. 


To you, these features mean 


a virtually indestructible torch, 


) 


precision built to last year after 
year. 

You can select from Mar- 
QUETTE’s 3 brilliant lines of oxy- 
acetylene and cutting torches; 
Aero-Jet, Star-Jet, and Super- 
Jet. Individual color-coded, 
speed-change Welding Tips ful- 
fill all welding requirements. 

New Jet-Flow Regulators 
feature simplicity of design, 
providing long, trouble-free 
service 

Get all the facts on Mar 
QUETTE torches from your Weld 
ing Equipment Distributor or 
write for our new Oxy-acetylene 
catalog, No. 8094. 


MARQUETTE MANUFACTURING CO., INC. 


307 East Hennepin Ave. ° 


ept + ) . 


Minneapolis 14, Minnesota 





Circle No. 48 on Reader Service Card. 





Phil Hoener looks on as the weldor 
joins @ bellows to the type 321 
stainless manifold with Arcaloy 
type 347 electrodes 


/ 
Alloy 

Rods 
We lo. 


4 


General Offices and Piant 
lincoln Highway West 
YORK 1, PENNSYLVANIA 


Pacific Coast Sales Office ond Plant 
750 Leirport Street 
EL SEGUNDO, CALIF 


NO FINER ELECTRODES MADE...ANYWHERE 


For maximum corrosion resistance 
at elevated temperatures... 


HANLON & WILSON CO. selected 


ARCALOY 


STAINLESS STEEL ELECTRODES 


Highly corrosive diesel fumes at temperatures up to 1300° F. is 
the reason why Philip Hoener, Shop Superintendent, specified 
Arcaloy 347 AC-DC electrodes for the welds in this new stainless 
steel manifold for diesel engines 


Hanlon & Wilson Company, Pittsburgh, Pa., are the developers 
and manufacturers of this revolutionary, exceedingly superior 
manifold design which more than doubles the service cycle of 
railroad diesel engines 


The key to this development is a series of stainless steel bellows 
of unique design. Fourteen of these bellows working on a hori- 
zontal sleeve arrangement have eliminated failures caused by 
expansion and contraction, vibration, gas pressures and of course, 
corrosion 


There are 25 grades of Arcaloy stainless steel electrodes, in lime 
or AC-DC coatings, that will improve your product . . . provide 
a better quality weld metal. Write for a copy of bulletin AR-10, 
the selector guide to superior quality stainless steel weld metal. 
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The armadillo is a quaint, complacent 
creature. He worries not at all...be- 
cause nature has skillfully endowed 
him with a protective shield...an armor 
that is sufficient to give him assurance 
of safety. 

And so it is with the shell of a Norris- 
Thermador Acetylene Cylinder. By 
means of an exclusive metal forming 
process, each cylinder is made durable 
and rugged for a lifetime of safety. 

In addition, specially selected ingre- 
dients provide a precisely balanced 
filler for greater gas capacity and long 
lasting performance. 


Take a tip from the armadillo... it a 
will mean greater profits for you. 


Write or wire for specifications, sizes, 
and prices. 


NORRIS-THERMADOR CORPORATION 


5215 So. Boyle Avenue, Los Angeles 58, California, Dept. IW 857 


3-1122A 
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WHERES YOUR 
BARGAIN 


® HAVE YOU EVER 
LOOKED FOR THE BAR. 
GAIN TIP YOU BOUGHT? 
If you have, you found it 
buried under $$$$ of poor 
production, downtime, in- 
ferior products and LOSS 
of PROFIT. 
With TIPALOY TIPS you 
can see the results in 
performance and superior 
products any time you look 
. . . all for a few.cents 
more in the initial price. 
PRICE and COST are two 
different things. COST can 
be based only on what you 
_ out ofatip... not how 
ow little you paid for it! 
80% to 100% LONGER 
TIP LIFE with TIPA- 
LOY #130* ALLOY. 


SEND YOUR TRIAL 
ORDER TODAY. 
FREE: Write for your 
copy of Tipaloy’s compre- 
hensive new catalog. 
DISTRIBUTORS & REP. 
RESENTATIVES: Several 
attractive territories 
available. Write for com- 
plete information. 


*RWMA Class #2 Alloy 


1435 EAST MILWAUKEE 
DETROIT 11, MICHIGAN 


Circle No. 72 on Reader Service Card. 


20/AUGUST ‘57 IGW 





Letters 





to the editor 


WELDING RATES . . . QUESTION? 
Editor: 

Could you advise us as to meth- 
ods used in the industry for figur- 
ing fabrication costs of steel weld- 
ments? In this connection, could 
you provide us with answers to the 
following?: 1. What is the starting 
rate of pay for Class A manual 
operators and what is their high- 
est possible rate? 2. What is the 
prevailing selling price of welding 
time per hour for a Class A oper- 
ator using portable equipment? 

We are primarily a job shop do- 
ing arc and gas welding in the fol- 
lowing fields: steel fabrication and 
erection, and custom repair on cast 
iron and brass and on pressure and 
non-pressure vessels. 

Troy H. Elliott, president 
Troy's Welding Shop, Inc 


WELDING RATES 
Editor: 

Here are some answers for Mr. 
Elliott, Troy’s Welding Shop, Inc., 
Albuquerque, N.M., based on aver- 
age rates from several Cleveland 
companies 

1. Starting rate for Class A oper- 
ator—$1.85 per hour, plus or minus 
10ce. 

2. Class A Operator may advance 
to $2.50 per hour, plus or minus 
.10c. 

3. Class A Operator and engine- 
driven portable equipment ranges 
from $4.00 to $9.00 per hour, with 
minimum price of $10.00 to $18.00 
per job. Carbon steel electrodes 
would be included in the above 
costs; alloy rods would up these 


ANSWER 


continued on page 22 





NEW IMPROVED HARD FACING 





Tough, hard ceramic coatings 
provide superior bearing surfaces 


‘ 


Sprayed alumina forms “sapphire-hard” 
surfaces highly resistant to wear, abra- 
sion and corrosion. Ideal for bearing 
surfaces, seals. 

Development of the new METCO 
THERMOSPRAY GUN for spraying high 
melting-point ceramic materials at low cost 
opens up a variety of new practical applica- 
tions. One that has produced a great deal 
of interest is the use of sprayed alumina 
coatings for bearing surfaces and mechani 
cal seals. This THERMOSPRAY 101 Ceramic 
Powder produces surfaces with a hardness 
of 9.0 on the Moh scale, (only the diamond 
rates 10.0) with excellent resistance to 
wear, abrasion and corrosion. When used 
in combination with special phenolic or 
furane plastic sealers it provides superior 
protection against many acids 

Another THERMOSPRAY Powder — 201 — is 
zirconia which is somewhat softer than No 
101 but provides superior heat-insulating 
properties. Melting point of this material 
is 4600° F. and particle hardness 8.0 on the 
Moh scale. 

Hard-facing alloys of the self-fluxing, 
nickel-boron-silicon type in powder form 
can also be applied with the Metco Type 
P THERMOSPRAY GUN. These coatings may 
be fused, semi-fused, or left unfused 
depending on the hardness desired, from 
RC 30 to RC 65, depending on the alloy 
and the process used. 

The new THERMOSPRAY GUN operates with 
out compressed air, only oxygen and 
acetylene being required. The free-flowing 


THERMOSPRAY powders are fed to the flame 
nozzle from a hopper atop the gun, melted 
and propelled to the surface to be coated 
These materials are sprayed many times 
faster (up to 15 sq. ft. per hour—.010” thick) 
than has been possible with equipment pre- 
viously available. Deposit efficiencies are 
in excess of 957). These factors result in 
extremely low coating costs 

Preliminary engineering data contained in 
Bulletin 127 covers ceramic coatings while 
Bulletin 126 covers the hard-facing alloys 
Either or both may be obtained by filling 
out the coupon below or writing on your 
company’s letterhead. No obligation, of 
course 

The following trade names are the property of 
Metallizing Engineering Co., Inc. Metco’, 
TP HERMOSPRAY *Reg. U.S. Pat. Off 


Pump rod sprayed with alumina provides 
superior protection against abrasion and 
corrosion 





' 
1; Please send me 


Metallizing 
Engineering Tithe 
Co., Inc. 


1125 Prospect Ave 


Addres 


Westbury, L. I., New York | City _ 


free 


free Bulletin 126 (hard-facing) 


Sulletin 127 (ceramic coatings) 


Company 
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Letters 





continued 
figures in proportion to the quan- 
tity used. 

Hope this information is helpful. 
Anytime a fellow AWS member 
needs similar information, I am 
sure it can be obtained and will be 
gladly given. This points up the 
practical advantage of AWS mem- 
bership. 

William P. Mayor 

The Thornton Company 
NIGERIAN NEEDS KNOWLEDGE 
Editor: 

With much respect and honour 
I beg to apply this my humble ap- 
plication to you. I am a boy of 
seventeen years of age and had 
complete my standard time in the 
year 1955. After that I obtained a 
training as a welder in the estab- 
lishment mentioned, where I got 
my testimonial. 

Please sir, I am now in under 


begging you to send me one or two 
copies of Welder’s Guide Books. 
Sir, I will be very please if you 
will grant my request in a peace- 
ful way. 

Secondly, I am parentless child. 
There is nobody who looks after 
me in Nigeria, and also I have no 
money to purchase welding ma- 
chine. 

Sir, if you will be please to send 
me all those things I will be very 
grateful in getting them from you. 

Let God bless you in all, Amen. 

I am stopping with honour, Sir, 
Awaiting for your favourite gift. 
Thank you. 

Emmanuel James Chukwus, 
S.M.O.G. Welding Service 
c/o Mr. A. A. Umoh 

P. O. Box 32 

Uyo, Nigeria 


EDITOR’S NOTE: 

We'd appreciate it very much if 
any of our readers would care to 
help this young man. 
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“ARCTWIN cee Denfect Notehes 


in One Downstroke of Press! 





SAVING both time and cost, it gives you perfect 
T-joints — instantly ready for welding or brazing 


without deformation or finishing! 
Twin-acting punch shears clean, 
from inside out, leaving two 
matching notches (in perfect 180° 
alignment) with every downstroke 
of the punch press. Quickly 
interchangeable dies and punches 
accommodate pipe and tubing 
from 2" to 2%” O.D.; special 
units, up to 3” O.D. 

Special Arc-Twins for double notching 
stainless steel or mone! metal and 


units built to your specifications 
can also be furnished. 


V0) ef ge TOOL AND DIE CORPORATION 


Ask for 
twin-notched 
sample of 


pe 
or tubing 


PATENTED 


Melrose Park, (Mines 


eeceeeeeeseeeeeseseeeeeeseses* 
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1819 North 32nd Ave. 








Illustrated is one of many 
models — available from 
40” to 200” widths and any 
length. 


BURDOX 


STA TOSsEC 


SHAPE CUTTING MACHINE 
the amazing machine 





that cuts to the quickened 
pulse of industry... 


Years of experience in the cutting field have produced this 
“masterpiece” of versatility and precision. The BURDOX 
Statosec simply and economically reproduces a limitless 
variety of shapes at a tremendous savings in man-hours. 


Properly planned multiple torch operations minimize 
scrap losses. A varied range of heads cover 

any application...stripping extra long plates or cutting 
intricate shapes even from small pieces of plate. 
Available with Photoscope Electronic Tracer for 
automatic reproduction of the most intricate shapes. 


Send coupon below for complete details. 


Every Product...every Process to fit every 
Welding and Cutting Purpose — Best! 


Please send Free Literature on 
BURDOX Statosec 


Name 
Firm 
Address 


City . Zone ...... State 





eal 


Why (triple. guard WELDING 
GOGGLES? 


MODEL 492 


1. Outside Protection 
SOFT-VINYL form-fit 
FRAME black opaque 

° hugs contours of face 
and nose, closes all gaps 
against light and other 
eye hazards. 


2. Direct Eye Protection 
50 mm GLASS Federal 
Specifica tion FILTER 
LENSES ...absorb harm- 
ful ultra violet and infra 
red rays. 


3. Inside Protection 
Inside Cover Lens pro- 
tects eyes from splinters 
if impact breaks filter lens. 


plus STAC-VENT light-tight VENTILATION 


Quality Eye Protective Equipment Made by the Leaders in Plastics 





VINTL PRAMmE 
roemrt 





WATCHEMOKET OPTICAL co., INC. 


232 West Exchange St. Providence 3, Rh. 1. In Canada: Levitt-Safety Ltd., Toronto 10, Montreal 26 Winnipeg 
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HELIARC Welding 


finds satellite jobs are right in its orbit 


Welding together sections for an earth satellite, under the most exacting 
specifications, may not be your particular problem. But if welding light- 
gage, hard-to-weld metals is slowing up your production—LINDE’s HELIARC 
Inert Gas Shielded Arc Welding, using LINDE Argon as a shielding gas, 
may be just what you’ve been looking for. 

HELIARC Welding is LINDE’s method for high-speed fusion of commer- 
cial metals, automatically, or manually in all positions. LINDE Argon, 
guaranteed 99.99% pure, protects the weld. It is readily available, in cyl- 
inders or in bulk, from convenient sources all over the nation 

Get more information about HELIARC Welding and LINDE’s other mod- 
ern welding methods. For a free copy of the booklet, ““Modern Methods of 
Joining Metals,” address Dept. [W-8. LINDE COMPANY, Division of Union 
Carbide Corporation, 30 East 42nd Street, New York 17, N. Y. In Canada: 
Linde Company, Division of Union Carbide Canada Limited 


For the best in electric weiding—Ilook to Linpve!: 


Shells of the Earth Satellite, Project Van- 
guard, are made of .050-in. magnesium 
alloy sheet, containing small amounts of 
aluminum and zinc. The two hemispheres 
are manually welded together (above), with 
a cover ring by HELIARC Welding, a LINDE 
development utilizing an argon- shielded 
tungsten arc. Brooks & Perkins, Inc., are the 
fabricators 


° / Ey Site). 
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Power and specd 


THOR AIR 


WELD FLUX 
SCALERS 


AND HERE ARE 
7 GOOD REASONS 
TO USE THEM 


Three throttle 
oO vstyles for any 


greference 


Barrelismade 
two sep 
ate pieces 

lasily 


iplaceable 


Quare nozzle 
rmits using 

Hisel edge on 

iny surface 

fr contour 


etainer- 
lapid change 


Springthrottle 
valve 


| Trouble free 
rocker plate 


Positive 
throttle lock 


Thor weld flux scaler makes fast work of removing 
excess material on frame weld. 


| perma weld flux and splatter is no 
chore at all for Thor’s versatile scal- 
ing hammer. It’s small, lightweight — 
handy enough for one hand operation in 
those tight corners. 


Useful too, for paint scraping, rust 
removal, wood chiseling, and removing 
cores from light castings. 

Ask your Thor industrial distributor for a 
free demonstration. Thor Power Tool Co., 
Prudential Plaza, Chicago 1, Illinois. 


THOR 
POWER TOOL 
COMPANY 
Chicago 


Branches 


TOOLS Aimee 
principal cities 
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SPECIAL REPORT 


HOW TO 
GET THE MOST 

OUT OF YOUR 
IRON POWDER ELECTRODES 


LTHOUGH still a comparatively 

new development on the weld- 
ing scene, iron powder electrodes 
are rapidly gaining wider usage. 
They offer advantages over their 
conventionally coated counter- 
parts, but the operator must know 
how and when to use them if he is 
to fully realize faster deposition, 
more stable are and reduced clean- 
ing costs. 

Iron powder electrodes were 
first developed about two decades 
ago. In spite of the fact that early 
commercial types introduced first 
in the European market received 
lukewarm reception, manufactur- 
ers continued to improve electrode 
performance, and at the same time, 
train operators in correct welding 
procedures. 

These activities secured wide ac- 
ceptance for iron powder elec- 
trodes throughout most of Europe. 
Their consumption in that area has 
now reached substantial propor- 
tions. 

A few years ago, this European 
development stimulated the inter- 
est of the American welding in- 
dustry. After extensive study, 





modified designs were introduced 
here some two years ago to meet 
American demands for fast, high 
quality welding. Now, four basic 
types of iron powder electrodes are 
commercially available here to 
help step up industry’s high speed 
mass production. 

Conventional electrode coatings con- 
tribute little if any metal to the 
weld. The deposit from conven- 
tional types consists of metallics 
from the core wire, plus that from 
the base metal melted by the arc. 
Even the amount of metal gained 
from coatings of composite types 
of low-alloy electrodes is small 
and rarely amounts to more than 
5 per cent by weight of that ob- 
tained from the core wire. Carbon 
steel electrode coatings contribute 
still less—under 1 per cent—chief- 
ly made up of ferro-alloys which 
are deoxidizers. 

Iron power electrodes, on the 
other hand, transfer substantial 
amounts of metal from the coating 
to the weld. Their coatings con- 
tain iron powder additions to re- 
place the principal constituents 
that make up coatings of compar- 
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how tron pou de) 
and conventional electrodes 
compare 


.. in principle 


and prac lice 


able conventional electrodes. The 
weight of metallics derived from 
iron powder coatings may range 
from 5 to 100 per cent of that con- 
tributed to the weld by core wire 
In addition to increasing the 
position rate, iron powder passing 
to the weld from the 
to stabilize the arc. 
lron powder also contribute 
chanical and electrical propertie 
that allow holding the coating in 
contact with the work and drawing 
the electrode along the 
welding, with no need to 
arm length. Developed for 
use, these electrodes operate 
an arc of optimum 
voltage at the current 
mended on the carton. 
the drag technique give: 
results on either fillet or lap 
welds, quality and appearance of 
welds as well as slag removal and 
arc control are usually improved 


de- 


coating help 


me- 


joint In 
contro! 
uch 
with 
length o1 
recom- 
While 


good 
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E-6024 
E-6027 


E-6014 
E-7018 


E-7028 


us 


METAL GLOBULES —Zord) 
, 


’ ing a 
electrode 
either 
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SSK 
BASE METAL Y 
Wf. aL StS ti 


LMA 
ft Mg 7 
V/ Ut ft, 


CONVENTIONAL ELECTRODE trons- 
fers globular drops of metal from 
core wire only. 


PRESENT AWS CLASSIFICATION 

Iron Powder Electrodes 
Rutile (titania) type 
lron powder — iron oxide type 
TENTATIVE AWS CLASSIFICATION 
lron — powder — titania type 
Iroh powder — low hydrogen lime type 
(Coating approx. 50% iron powder) 
Iron powder — low hydrogen titania type 
(Coating approx. 50% iron powder) 


free arc. Iron powder 
performance permits 
procedure whichever is 


dictated by job conditions or abil- 


ity of 


When u 
diminutive 


the operator 
ing these electrodes, 
particles of metal from 


the core, together with those from 
the coating, pass across the arc gap 
in a manner defined as spray type 


transfer 


trical 
tional 
ing 
nate 
cult 


conditions 
between 
as globules of 


The arc is a gaseous elec- 
conductor. Arcs of conven- 
electrodes under most weld- 
periodically alter- 
free and short cir- 
metal bridge 


the gap when passing from core to 


work 
with 
short 
that 


such 
circult 


Obviously, 
rods 


drag technique 
may lengthen the 
interval to an extent 


metal then momentarily 


bridging the gap will freeze to the 
work and extinguish the arc. 
Most conventional types call for a 


free 


medium 


length are. Conse- 
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Counterpart 





7. Vib hs C7. 
LY jy BASE METAL 
Vid biLZe 


IRON POWDER ELECTRODE trons- 
fers a spray of metal from both 
core and coating. 


Applications 
E-6012 Flat and horizontal fillets 


E-6020 Flat and horizontal fillets 


E-6013 All position 


E-7016 All position 


quently, their use for drag tech- 
nique is impractical without weld- 
ing currents far above average 
With coatings thick enough to pre- 
vent sticking, they can be used fo! 
drag technique but excessive spat- 
ter, undercut and penetration oc- 
cur. Moreover, any deepening of 
the crucible increases the distance 
between core wire tip and the 
work, causing numerous arc stop 
with-corresponding poor root pene- 
tration 

In contrast, the 
composition of iron powder coat- 
specifically designed to 
develop a crucible of much greate1 
depth. Higher currents than those 
used with conventional electrodes 
probably amplify this deepening, 
yet no abnormally high arc volt- 
ages result. In fact, operators find 
the arc smooth and steady. 

When iron powder electrodes are 
used, metal penetration ji 


thickness and 


ings are 


base 





wider, and not as deep as that fron 
conventional types. Conditions may 
produce a shallow washing of the 
vertical leg in horizontal fillets, 
but regardless, coalescence of weld 
and plate proceeds through a pro- 
gressive merging of both deposit 
and parent metal. Inherent wetting 
characteristics along the edges re- 
sult in a uniform weld having a flat 
or slightly convex appearance. In- 
variably, spatter loss is low and 
slag removal is easy. 

Iron powder coated electrodes 
show not only superior deposition 
rates when compared size-for-size 
to conventional types, but they al- 
so assure freedom from undercut 
when current procedures are fol- 


lowed. Procedure is determined 
by the application. Take groove 
welds, for example. Experience 
shows that a short free arc gives 


better results than drag technique 
Groove welds normally call for a 
weave bead. A free arc facilitate 
veaving. Deposition from the iron 
powder electrode gives desired side 
wall wash and slag control. Often 
multiple pass groove welding can 


be improved by making _ initial 
passes with a conventional elec- 
trode Choice of the one to use 


depends upon material to be weld- 
ed, joint design and fit-up as well 
as end use of the weldment. When 
meeting these requirements, 
ventional types such as E-xx10, -1] 
or-12, or the low-hydrogen potas- 
ium type, Exx16, have given good 
quality initial deposits 


con- 


High deposition rates characterize 
powder electrodes. To avoid 
making weld deposits larger than 
needed for good practice, or larger 


iron 


than deposits made with conven- 
tional electrodes, the iron powder 
type must be moved at a faster 
rate. The same size and length of 
deposits made with conventional 


types can be completed with a sub- 
tantial saving in time by using 
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fill craters the iron powder electrode way 


(CUETO) 


OPERATOR CAN FILL CRATER by not completing horizontal fillet full 
length, lifting and carrying a long arc near its end and to a few inches 
beyond, then working back to tie two welds neatly and fully. 


appropriate iron powder elec- 
trodes. Speed is a factor to be con- 
sidered along with burn-off and 
deposition rates when analyzing 
the economies offered by elec- 
trodes with respect to specific jobs 
or applications. 

Amperage required for welding 
with the iron powder type is dic- 
tated by a number of conditions. 
Although each carton carries the 
electrode manufacturer’s recom- 
mendation as to current range for 
optimum over-all results, field ex- 
perience indicates that ampere set- 
tings, higher than those for con- 
ventional electrodes, will usually 
improve performance of the iron 
powder type. The specified quality 
of weld, the joint design, the posi- 
tion and thermal characteristics of 
the section, as well as the opera- 
tor’s ability to handle an electrode 
that gives fast, uniform deposition 

-all are factors to be considered 
before setting amperage. 
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Selection of diameter for maximum 
efficiency likewise requires care. 
Because of the higher speed and 
deposition rates characteristic of 
the iron powder type, experienced 
operators generally choose a dia- 
meter that is one size smaller than 
that of the conventional electrode 
it replaces. 

Horizontal fillet welds with equal 
legs of proper size and contour are 
readily made with iron powder 
electrodes. Maximum size obtain- 
able, while gaining the advantages 
afforded by these electrodes, is a 
weld with equal legs of ;-inch. 
The maximum electrode _ size 
recommended for making equal 
leg horizontal fillet welds is ¥;- 
inch. Operators, unfamiliar with 
correct procedure may encounter 
trouble. The desired welds may be 
obtained by carrying out five sim- 
ple steps: 

1. Set recommended 

current — not an 


optimum 
excessive 





value. 
Use a free arc. 

-. Hold the electrode at a lead 
angle of approximately 15°. 
. Hold the electrode at a work 
angle of about 15°—but never 

exceeding 30°. 

Move the electrode at a speed 
that deposits the desired size 
of weld with equal legs of 
is” or less. 

Angular position of the electrode 
can significantly affect quality and 
ease of deposition as well as free- 
dom from undercutting and slag 
inclusions. 

Unless the recommended five 
steps are followed, fillet welds in- 
variably manifest the following. 

(a) Deposit appears as a double 

bead with most metal on the 
bottom leg. 

(b) Slag inclusions appear atop 

the vertical leg. 

Filling in craters when skip weld- 
ing is another operation that can 
be readily accomplished with a 
simple, correct procedure when 
using iron powder electrodes. With 
old methods, even experienced 
operators cannot avoid the hol- 
lowed crater that results even with 
stepping back and pausing a mo- 
ment prior to breaking the arc. 
Many operators overcome this 
trouble quite simply. They do not 
complete the fillet up to its full 
length. When near to its end they 
carry a long arc to a point beyond, 
and work back with a full bead. 
This technique gives neat ends and 
a weld that shows a filled crater 
where the arc was broken. 

Corner-welding with conven- 
tional electrodes is simple because 
this type need not be held at a 
contracted angle. A conventional 
electrode is merely guided around 
the corner and into the new direc- 
tion of weld without any sort of 
angular restriction. An iron pow- 
der electrode used in turning a 


corner must be held at a proper 
lead angle—otherwise slag inter- 
feres Operators find it simpler to 
weld corners with the iron powder 
type by ending both beads at the 
corner, thus eliminating the turn. 

Physical and mechanical properties 
of properly-made iron powder 
welds match or surpass those made 
with their conventional counter- 
parts. The former type normally 
provides visibly smoother welds 
comparable to automatic welds. 
This minimizes surface discontin- 
uities, and correspondingly, notch 
sensitivity and its hazard of crack- 
ed welds. 

Moisture absorption during stor- 
age of iron powder electrodes—ex- 
cepting the low-hydrogen types- 
is comparable to that of their con- 
ventional counterparts under like 
conditions. Low-hydrogen types, 
being more hygroscopic than their 
counterparts, should not be stored 
for extended periods in an open 
container unless under adequate 
heat. Abnormal amounts of mois- 
ture can be driven from all types 
of iron powder electrodes as easily 
as from their counterparts. 

Supplementing, not supplanting con 
ventional types, the iron powder 
electrode is offered to industry on 
the basis of its ability to meet cer- 
tain needs. Selecting electrodes for 
a specific job requires their com- 
parison on the basis of service re- 
quirements of the weldment. . 
its loading and operating tempera- 
ture ...as well as nature of base 
material and welding conditions. 

Obviously, the fabricator will 
choose the electrode that fulfills 
his needs most economically. Con- 
tinuous growth in iron powder 
electrode demand apparently con- 
firms superiority over types re- 
placed. 


@ The editors wish to thank 
Lloyd C. Nesbitt, special repre- 
sentative Metal & Thermit Cor- 
poration, for his cooperation in 
the preparation of this article 
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CAST IRON CLUTCH FACE is 
preheated prior to surfacing 
with coated cast electrode con 
taining chromium, manganese, 
zirconium, silicon, carbon and 


iron 


SINGLE LAYER BUILD UP |; 
made in 30. passes, using 
straight bead and over-lapping 
each pass One-quarter inch 
diameter electrode is applied at 
150-155 amps using DC cur 
rent and reverse polarity. Low 


amperage is used to minimize 


dilution. Mild steel deposit is 
made on face edges to act as a 


retaining wall or dam for 


inch alloy overlay 


AFTER WELDING, clutch face 
is mounted in an engine lathe 


and is ground to size 


by CHARLES BERKA, editor 
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ERVICE is the key to a success- 

ful business when it comes to 
hard surfacing. At least, that’s the 
case with Hard Face Welding and 
Machine Co., Inc., of Buffalo, New 
York. 

Founded in 1950, this company 
has flourished. From a small, three 
man operation the firm has grown 
into one employing some 30 men 
and doing work for companies 
throughout the United States and 
Canada, and even Argentina and 
Venezuela. 

According to the company found- 
ers, Harold N. Watson and C. P. 
Berry, the secret is service—ser- 
vice that inciudes pick up and de- 
livery, machining and grinding, in 
addition to welding. Breakdowns 
and emergency work are given 
particular attention by trained op- 
erators who are available to cus- 
tomers on a 24-hour a day, 7-day 
a week basis. 

This type of service is important 
to companies like ACF Industries, 
American Machine & Foundry, 
Blaw Knox, Carborundum, Gen- 
eral Electric, Pittsburgh Corning 
Glass, U. S. Rubber and Westing- 
house. 

Specializing in building and re- 
building of machines and machine 
parts that are subject to wear, 
heat and corrosion, Hard Face 
Welding has been described by 
many as one of the largest and 
best equipped plants for hard sur- 
facing and precision finishing of 


SERVICE MEANS SUCCESSFUL SURFACING 


both new and used parts. 

Covering 10,000 square feet of 
floor space, company’s new plant 
has just about everything needed 
for surfacing of metals. Included 
is metallic are and inert are weld- 
ing equipment, oxy-acetylene 
equipment and wmetallizing and 
spray welding units. Positioners 
and turning rolls are used when- 
ever possible to speed operations. 

Since the major portion of sur- 
facing jobs require grinding, Hard 
Face Welding has invested in pre- 
cision equipment that makes it the 
largest job shop grinding operation 
in the Western New York-Penn- 
ylvania area. 

Included among this equipment 
are 9 grinders: internal grinders 
with up to 36-inch diameter capa- 
city and 24-inch stroke, cylindrical 
grinders with up to 24-inch dia- 
meter swing and 240-inches long 
and surface grinders that can ac- 
commodate work 14 by 48-inches 
This equipment makes it possible 
for the firm to furnish any finish 
requested. 

Twelve lathes available range in 
size from 12 to 48-inch swing and 
from three to 26-feet between cen- 
ters. 

Due to the number, size and 
variety of this grinding and ma- 
ching equipment, general machin- 
ing work and precision grinding 
jobs are taken in to even up work 
leads and keep all machines in op- 
eration 
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- RADIOGRAPHY FOR WELDING 


by JAY BLAND* 


this inspection method 


helps train better operators by pointing 


out defects like these 


ADIOGRAPHY today is one of 

our most important non-destruc- 
tive inspection Most 
welding operators who have been 
employed on important structures, 
or on pressure piping or pressure 
vessels, probably have had their 
production welds checked by ra- 
diography. It should be a matter 
of immediate concern to the oper- 
ator to learn something about the 
radiographic procedure, and to use 
the information made available by 
the inspection to improve the 
quality of his work 

Fortunately, industrial 


methods 


radio- 


*Jay Bland is Head, Metals and Welding 
Section, Engineering Research Depart- 
ment, Standard Oil Company (Indiana 
Whiting, Indiana The opinions ezx- 
pressed are those of the author and are 
not necessarily those of the Standard Oil 
Company nor of I&W 
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graphy is not handicapped by the 
restrictions applied to medical 
radiography. Medical radiographs 
seldom are seen by the patient. In- 
dustrial radiographs, on the other 
hand, can be and frequently are 
shown to the welders. This view- 
ing of the radiographs may be for 
the purpose of operator training, 
for the purpose of improving the 
quality of the operator’s perform- 
ance, or for locating the defects 
disclosed by the radiographic in- 
spection. 

Operators may gripe about the ex- 
tent of inspection and testing of 
their production welds, particular- 
ly in comparison to other fabrica- 
tion methods, but it must be recog- 
nized that soundness is one of the 
more important criteria of quality 
of welds. Discontinuities in welds 














SLAG INCLUSION 


have been the subjects of a con- 
iderable amount of argument, as 
to whether or not they are defects. 
A distinction is made here between 
discontinuities, in the sense of ab- 


ence of sound metal, and defects, 
which presumably are objection- 
able discontinuities which con- 
ceivably might contribute to the 
premature failure of a weldment. 
Radiography is basically a meth- 
od of taking a picture. Instead of 
ising visible light rays, the radio- 
grapher uses invisible short wave- 
length X-rays or gamma-rays. 
Ordinary photographs can be taken 
through glass which transmits the 
visible light rays. These rays could 
not be used to take photographs 
through solid metals, since these 
materials do not permit light rays 
to penetrate. On the other hand, 


LONGITUDINAL 
WELD CRACKS 


X-rays or gamma-rays can pene- 
trate solid materials such as steel; 
thus they can be recorded by any 
suitable means. 
Choice of a radiation source depends 
upon a number of circumstances. 
X-ray machines in capacities from 
about 100 kvp (100 kilovolt peak 
or 100,000 volts) to over several 
million volts, are available. The 
lower kvp units can be used only 
for the thinner or lower density 
materials. Artificial radio-isotopes 
or natural radioactive materials, 
which emit gamma-rays, are avail- 
able for radiography. These ma- 
terials include radium, cobalt 60, 
iridium 192, and cesium 137, in 
addition to some newer radio-iso- 
topes which have not been used 
commercially to any great extent. 
Selection of the radiation source 
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Increasing Film 
Blackening or 
Density 


here's how radiography checks 


X-Ray Tube Target 
or Radiation Source 


Cone of Radiation 


, Defects 


Object being 





P wi 5 br\ Radiographed 


__ Film 
Blackening 





depends upon a number of factor 

The thickness of the material, the 
absorption characteristics of the 
material, the location of the weld, 
the time available for inspection, 
and the sensitivity required for 
the inspection, are among the fac- 
tors to be considered. X-ray units 
generally have a limited capacity 
in terms of thickness for any par- 
ticular material. Steel 
considered as_ the 


may be 
predominant 
material inspected by radiography. 
For steel thicknesses under about 
14% in., X-ray units up to 
160 kvp can be 
thickness of the steel increases, 
higher kvp X-ray units are re- 
quired. The radio-isotopes gener- 
ally produce best results within 
certain ranges of steel thicknesses, 
in addition to having a limitation 
on thickness. The thickness limit- 
ation here is probably more a mat- 


about 
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used. As the 


ter of exposure time than it is of 
inability to penetrate the material. 
Currently, these radio - isotope 
sources are being made available in 
very great strengths, in terms of 
energy available. These high 
strength sources reduce exposure 
times considerably 


One of the factors determining the 
selection of the radiation source is 
the location of the weld. For shop 
items which can be brought to a 
particular location for radiography, 
X-ray sources generally are pre- 
fered. These sources, if of ade- 
quate capacity, usually require 
short exposure times, and the qual- 
ity of their radiation is such that 
very good sensitivity and image 
detail are registered on the films. 
For both shop and field welds, X- 
ray units which are considered to 
have rather good portability are 
available. Many of these portable 








on the quality ol a weld 


In both photography and radiography, an image is recorded on a film 
In the case of photographic negatives, dark areas on the film represent 
ight areas in the subject. Consequently, for a correct interpretation of 
the subject, positive prints must be made from the negatives. These are 
the usual photographic prints which are viewed by reflected light. The 
radiographic film (negative), on the other hand, usually represents the 
end product of the inspection procedure. Light areas on the radiographic 
film represent sections of greater thickness, which absorb more of the 
radiation going through the object than is absorbed by the average ma- 
terial thickness. Dark areas on the film represent either thinner sections 
or lack of metal, such as a discontinuity in the section, which absorb less 
of the penetrating radiation than the over-all average section. These dif- 
ferences in absorption due to thickness or discontinuity are shown at left. 


units can be handled by one man, radiographs should show’ any 
and they can be plugged into or- change in metal thickness, above 
dinary 110V A.C. light sockets the minimum sensitivity level, for 
Some shop and field radiography the particular combination of ra- 
is done using the radio-isotopes, diation source and film used. Any 
particularly where electric power’ discontinuity larger than the min- 
required for X-ray machines is not imum size, whether due to lack of 
available. fusion, slag entrapment, porosity, 

Another factor in the selection of crack, undercut, gouge, or even 
the radiation source is the sensi- surface ripples on the weld bead, 
tivity which is specified. Sensi- should be shown on the radio- 
tivity is a measure of the ability of graph. Since discontinuities repre- 
the radiographic method to register ent less metal thickness and there- 
on the film any discontinuity above fore less absorption of the radiation 
an arbitrary minimum. Thus, the beam, they will be recorded on the 
method should be capable, for ex- film as dark areas, compared with 
ample, of showing holes of 0.020 in the normal blackening or density 
in diameter or larger, in a plate 1.0 of the supposedly sound metal 
in. thick, where a sensitivity level area Discontinuities such as ici- 
of 2% minimum is specified. In cles, weld reinforcement, misalign- 
general, X-rays, which are longer ment, and spatter will show on the 
wave length radiations than are radiograph as light areas, since 
gamma-rays, provide better sensi- they represent metal sections nor- 
tivity in radiographic inspections mally thicker than the average 

Correctly exposed and processed metal! thicknes: 





not every discontinuity is a defect. . 


It should be borne in mind by 
the operator, as it is by the inspec- 
tor who passes on the quality of 
the weld, that not every discontin- 
uity is a defect. A discontinuity is 
a defect only if it can be estab- 
lished that it will adversely affect 
the performance of the weldment. 
In some cases, the maximum allow- 
able discontinuity size is specified 
arbitrarily; this applies to poros- 
ity, for example. The operator, 
however, should be acquainted 
with the appearance of typical dis- 
continuities on the radiograph, 
since he will be concerned with 
the production of welds in which 
similar discontinuities should be 
avoided. 

it has been established, for example, 
that cracks of any length are unac- 
ceptable. Assuming that a correct- 
ly qualified welding procedure is 
available, and that the materials, 
both the base metal and the filler 
metal, are satisfactory, cracking 
particularly of the mild steels 
should not occur unless some un- 
usual deviation from the procedure 
was made. One of the more typical 
discontinuities which appears to be 
almost wholly within the ability of 
the welder to control is slag inclu- 
sions. These discontinuities show 
on the film as elongated areas, 
somewhat darker than the nominal 
base metal thickness, and not quite 
as dark as porosity or lack of fu- 
sion. This is the result of the slag 
contained in the discontinuity, 
which absorbs some of the adia- 
tion, compared with the gas which 
might be present in porosity. Slag 
inclusions result from inadequate 
cleaning of the weld layer prior to 
depositing the next pass. There are 
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few, if any, coated electrodes cap- 
able of being used in multi-pass 
welds, without having to remove 
the slag from the previous layer in 
order to obtain freedom from slag 
inclusions. 

Porosity is a type of defect which 
is partly under the control of the 
welder. Some electrodes, like the 
low hydrogen E7015, will exhibit 
porous deposits when the elec- 
trodes are used with long arcs, in- 
stead of the normal short arc 
lengths. Frequently, this occurs 
whenever a new electrode is start- 
ed. This porosity is controllable by 
the operator. On the other hand, 
some of the standard mild steel 
electrodes normally produce de- 
posits containing varying amounts 
of porosity. Variations in the mois- 
ture contents of some electrodes 
likewise will influence the degree 
of porosity. Porosity resulting from 
these conditions is not controllable 
by the welder. 


Assuming that the radiographs 
have been correctly taken, that is, 
the exposure conditions and pro- 
cessing conditions have been satis- 
factory, it is necessary to interpret 
the radiograph in order to evaluate 
the quality of the weld. Weldments 
built under the provisions of vari- 
ous Codes will be evaluated on 
the basis of certain minimum 
standards of quality which are 
specified in the particular Code 
paragraphs. For example, the 
ASME Boiler and Pressure Vessel 
Code includes a chart showing the 
degrees of porosity which are con- 
sidered maximum for acceptability. 

The Code also specifies that any 
type of crack or zone of incomplete 
fusion or penetration, any elon- 





. only those that will 


gated slag inclusion of a specified 
length or longer, or any group of 
slag inclusions of certain specified 
lengths, which are shown by radio- 
graphy, will require the section of 
the weld represented by the radio- 
graph to be judged unacceptable. 
Similar standards for evaluation 
are incorporated in other Codes 
which govern power boilers, or 
other pressure vessels or piping. In 
addition, many structural weld- 
ments and non-pressure vessels 
may be required to pass certain 
quality standards based on the 
radiographic examination of per- 
tinent welds. 

in addition to specifying the limits 
of acceptability of discontinuities, 
the various Codes or specifications 
will indicate the extent of radio- 
graphy which is required for the 
type of weldment involved. This 
may be full radiography, that is, 
100% radiographic examination of 
all the main longitudinal and girth 
seams; pressure vessels usually are 
given a higher joint efficiency 
where fuJl radiographic examina- 
tion is required. In other cases, 
only spot radiographic examination 
may be specified; here, one or sev- 
eral portions of a particular length 
of weld may be examined by ra- 
diography, with the acceptance of 
that particular length of weld 
based on the results of examina- 
tion of the one or several radio- 
graphic films taken. 

The evaluation of a radiograph 
is done usually by a qualified in- 
spector. The inspector should be 
familiar with the radiographic pro- 
cedure, with the requirements of 
the particular Code or specifica- 
tion, and obviously with the inter- 


adversely affect the performance o| the weldment are defects 


pretation of the radiographic image 
in terms of discontinuities. In this 
connection it may be noted that 
porosity, for example, may be pres- 
ent in a weld as a discontinuity, 
but by comparison with the stand- 
ard, may not be considered to be a 
defect. Similarly, slag inclusions 
may be present in the weld, but 
these may not be considered de- 
fects unless they exceed, in length, 
the maximum stipulated in the re- 
quirement of the _ specifications. 
The evaluation of a radiograph, 
therefore, is a matter of judgment 
to some extent, and a matter of 
comparing the image of the dis- 
continuity with the maximum al- 
lowable values specified for that 
type of discontinuity. 

An inspector will usually outline, 
on the film, any area which in- 
cludes discontinuities considered 
by him to be defects, which then 
are to be removed and the areas 
repaired. If the radiographic pro- 
cedure was correct, so that the film 
may be brought back to the weld 
and the area in question can be re- 
located on the weld, this provides 
a means of checking the actual ex- 
istence of the defect. 

Records should indicate which 
operator was responsible for that 
specific weld. Frequently the op- 
erator is permitted to see the film. 
Most inspectors will be glad to ex- 
plain what type of defect is in- 
volved. Experienced inspectors or 
welding engineers can discuss with 
the operator the means for elimin- 
ating such defects in subsequent 
welding 

In connection with repair welds, 
it may be noted that these are sub- 


continued on page 61 
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this is the setup 
Convair uses on metal, thin 


as this magazine's cove? 


YOU CAN WELD 
PAPER-THIN STAINLESS 


SETUP INCLUDES efficient 


sheet holding’ fixture’ with 


HE cover on this magazine is necessary. We used a roll-seam 
about .005 inches thick. That’s lap joint temporarily, and though 
just right for a magazine cover, but strong enough, it did not meet the 
pretty slim from the standpoint of designer’s aerodynamic  require- 
welding metal of that thickness. ment. The surface was not suit- 
That was the problem faced by able for smooth airflow over the 
Convair in producing exterior’ skin. Skin surface friction in flight 
skins for supersonic aircraft—like would be too great. The search for 
the B-58 “Hustler” bomber. To do a smooth skin was on. 
this, sheets of 17-7 PH stainless First experiments indicated a need 
steel .005 inches thick had to be for special equipment. All types 
butt-welded along their 72-inch of power sources were surveyed. 
length, retaining full tensile Conventional motor generator sets, 
strength and an aerodynamically transformers, and rectifiers had too 
smooth bead surface. high current output, even at the 
The widest available sheet of .005- lowest settings. 
inch thick 17-7 PH stainless steel Of those machines evaluated, the 
from the mill is 16 inches. Since selenium rectifier was more stable 
several B-58 panel dimensions ex- at low current settings. A welder 
ceeded that figure, a splice was with a special tap from 0.5 to 8 am- 
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ld down fingers to grip stock 


beam torch carrying 


peres was specified, a choice which 
more than justified the results. 

We emphasize here that a high 
power factor for the primary side 
of the power source is an absolute 
ity for this type of installa 
tion. The minimum figure consis- 
tent with precision operation ji 
eighty-five per cent. 

A holding fixture was designed and 
built using the 
principle. This 
very efficient. 
are 


neces 


‘ire hose clamping 
type of fixture i 
Hold down finger 
nonmagnetic stainless 
Copper was tried but soaked 
much heat from the weld- 
We soon learned to use cau- 
in setting clamp pressure 
Clamp pressure that was too high 
resulted in fixture deflection which 


18-8 
tee] 

p too 
ment 


tion 


wit it 


power art 


C. COLLINS and S. P. JENKINS 
pair-Fort Worth 


by | 
C¢ 


Tera 


leflecti back 


copper 


destroyed 
Optimum 
fixture 1 


the vertical alignment 
clamp pressure on this 
15 psi. Maintaining a 
trict, vertical plane is very neces- 
ary in a fixed head operation. 

A side beam carriage was mount- 
ed on the holding fixture. Extreme 
care was used to insure vertical 
and horizontal alignment between 
the top of the beam and the copper: 
backup bar. Inasmuch fixed 

used, any deviation in 
results in increased or 
decreased arc voltage. This dimen- 
005 inche 


as a 
weld head j 
alignment 


ional tolerance 1 ol 


results? check 


these properties 
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test results on 


and .008” coupons 





TEST 
NUMBER 


YIELD 
PSI 


. 202,500 
. 202,300 
202,500 
202,700 
204,800 
202,700 
203,000 
202,500 
206,300 
202,400 
195,000 


203,800 





ULTIMATE 
PSI Te 


ELONGATION 
in 2” 
212,700 

209,900 

211,900 

212,100 

212,900 

211,100 

212,100 

212,500 

215,000 

210,500 

209,200 


214,000 








Since no equipment manufac- 
turer has a package adaptable for 
this type of installation, component 
parts were secured from several 
sources. A control panel was de- 
signed to coordinate and control 
the operation of these components. 

Edge preparation of the _ sheet 
steel is also an important function 
that affects the success of this type 
of fusion welded joint. Several 
types of cutting operations were 
tried, including grinding, blank- 
ing, milling, and slitting. Current- 
ly, we prefer the slitting operation. 
Any burrs from this method are 
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usually clean and even. Burrs, if 
they occur, interfere with gas flow 
when turned down, so they must 
be turned up. The gap between 
sheets clamped in the fixture does 
not exceed .004 inches for the en- 
tire length. 

Each sheet of steel is cleaned 
thoroughly by a vapor degreasing 
method which removes all grease, 
oil, and impurities. After cleaning, 
the weldment is handled only with 
clean cotton gloves. 

Selecting an electrode best suit- 
ed for this process was tricky and 
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prac tical 


lessons: 


super vised 


practice: 


before . 


OPERATOR-TO-BE gets a chance to put theory to practice. 


Armstrong Cork has good welding operators hecause 


THEY TRAIN THEIR OWN 


HE Armstrong Cork Company 
of Lancaster, Pennsylvania — 
producer of building materials and 
flooring products, packaging prod- 


ucts and industrial specialties—has 
two types of programs in effect to 
teach welding. 

One program is for apprentices 
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training teaches apprentices te 


jobs 


who are being trained to become 
machinists and electricians. The 
other program is to train men who 
will become fulltime welding oper- 
ators. 

Armstrong considers the 
grams extremely 
cause of the 


pro- 
important be- 
nature of the Com- 
pany’s operations. Much produc- 
tion equipment is designed by 
Armstrong engineers and cannot 
be bought elsewhere. It must be 
fabricated in the Mechanical Shops 
at Lancaster, Pennsylvania. 


Welding is used to assemble the 


parts because much of the equip- 
ment must be water and oil tight, 
and because Armstrong believes 
welding is lighter, stronger and 
faster than other means of assem- 
bling for the type of work in- 
volved. 
The very 
ment itself 
tunities for 


nature of the 
offers unique oppor- 
young men learning 
the welding trade. Fabricating 
and maintaining this equipment 
offers a more diversified form of 
welding than usually found in gen- 
eral industry. The operators are 
not assigned the same job over and 
over. 
Principal 
welding to 
tices is to 


equip- 


reason for 

Armstrong’s 
give them a 
knowledge of the trade as part of 
their background training. As they 
gain increasing responsibility after 
completing their apprenticeships, 
the background they have in weld- 
ing may affect future decisions on 
equipment. 

The background courses during 
the 8,000-hour program familiarize 
the apprentices with the entire op- 
eration of the Company so that 


teaching 
appren- 


general 
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» handle a variety of welding 


.. prepares them for future key positions 


they will be prepared to assume 
positions of leadership in the fu- 
ture. About six apprentices are 
accepted each year and the stand- 
ards for acceptance are high. 

The program is directed by D. 
L. Greenaway, Personnel Manager 
of the Mechanical Shops. Appren- 
tices are given related classroom 
training, in addition to the ICS 
course, by foremen of the different 
shops. Teaching background in 
welding is Charles A. Haig, Fore- 
man of Welding and Heat Treating. 

The apprentices start their weld- 
ing training during the third year 
of their course. They enter the 
Welding Shop for approximately 
four weeks, during which time 
they are given related training in 
the classroom along with actual 
on-the-job work. 

They work alongside Ist Class op- 
erators in the shop and are always 
under the supervision of the fore- 
man. During this period of train- 
ing, their work is mostly practice 
on light metals. They are taught 
both electric arc and oxy-acety- 
lene welding. 

In addition to welding, the ap- 
prentices also are given two weeks 
of training in heat treating of 
metal. 

Under Armstrong’s other pro- 
gram for teaching welding, appli- 
cants join the Company for that 
sole purpose. Their training is con- 
fined to actual on-the-job exper- 
ience. 

Unlike young men entering the 
apprenticeship program to become 
machinists and electricians, weld- 
ing trainees are not required to 
have high school diplomas. Aside 
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SALESMEN get a thorough briefing 


STOCK i: 


checked carefully and often 


increased efficte 


SET-UP FOR 


EAVER.. Welding 

Memphis, Tenn.., 
pleted 
changes 


Supply C 
has just com- 
of progressive 
was started some 

As result, the 
able handle all 
welding needs and problems of it 
customers with greater efficiency 

Characterizing these 
have been the regrouping 
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tions and services to add speed and 
thoroughness to all operations 
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from downtown Memphi 
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HARRIS propane cutting unit 


OFFERS GREATER DIVIDENDS 
THE torch designed specifically for LP GAS 


Harris model 62-2F torches have a specially designed mixer 
which ensures complete mixture of the propane and oxygen. Tips 
ire designed especially for propane. This combination results in 
faster preheating; eliminates wasting oxygen 

Harris “L” type regulators permit setting the pressures as 
required for maximum economy and safety, with removable 
adjusting keys 


> CHECK THESE OUTSTANDING FEATURES! 


Fuel cost reduced up to 90°; 


Faster, easier cutting on rusty or scaly surface 


“Automatic” flame adjustment 
Outstanding ability to preheat quickly 


. 

cm 

@ Withstands abuse in tough cutting operations 
— 

. 

* 


Longer tip life 


COMPLETE PROPANE CUTTING UNIT, 62-2F/L-92 
62-2F 90° (or 62-2AF 70° head) cutting torch 
LX-92-SC lock type oxygen regulator 
L-92-SC-P lock type propane regulator 
6290-NFF extra fast preheat cutting tips available in sizes 
from OO0-NFF to 6-NFF 


Similar equipment available for natural gas. Information on request 


HARRIS CALORIFIC Co. 





SS0O't CASS AVE. * CLEVELAND 2, OHIO 
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the answer to aircraft parts that get bigger 
and bigger is to use complex welding 
and positioning equipment for 


AUTOMATIC SPOT WELDING 


_— of the most significant spot 
welding jobs ever done by Ryan 
Aeronautical Co., San Diego, Cali- 
fornia, is the fabrication of large 
double-contoured aircraft panels 
using automatic positioning and 
welding controls. 

The gargantuan aspects of the 
equipment used conforms to the 
ob to be done: spot welding alum- 
inum skins for aft fuselage sections 
of the Boeing KC-135 U.S.A.F. jet 
tanker-transport and the Boeing 
707 commercial jet “Stratoliner.” 
Totaling 60-feet in length, the two 
major sections comprise the larg- 
est structure ever subcontracted in 
the aircraft industry. 


Pushbutton features permit auto- 
matic feeding of skins through the 
welding machines by means of 
positioning tables and speed pro- 
duction. 

Early in the KC-135 program, 
Boeing specified spot welding—in 
preference to riveting of skin as- 
semblies—to save time and to get 
a “cleaner” and smoother surface 
with less drag and weight. 

Originally, the plan was to spot 
weld only the comparatively easy- 
to-handle single-contour _ skins. 
But, after Ryan received the con- 
tract to supply the aft fuselage sec- 
tions, Boeing asked Ryan to de- 
velop a technique of welding dou- 
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as techniques are improved, more and more rivets 


DOUBLE-CONTOUR aluminum skins are 


matic spot welding 


assemblies. 

At first, Ryan built an experi- 
mental handling device to carry 
sections through the welders. This 
was a comparatively crude stop- 
gap needed until production equip- 
ment could be developed by Ryan, 
in conjunction with General Riv- 
eters of Buffalo, N.Y 

The latter firm had concentrated 
for years on electrically-operated 
positioners for riveting. Now, a 
new frontier was to be crossed with 
the creation of the first electron- 
ically-operated positioning tables 
for spot welding operations in the 
aircraft industry. Key was a new 
system of “sensor-leveling”  re- 
quired to get sensitive reactions to 


ble-contour skin 
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and 


hs 


fabricated with auto- 


positioning equipment while 


electronic commands while guiding 
bulky panels through large weld- 
ers. 

Three huge welders have been in- 
stalled and will operate in con- 
junction with the unique position- 
ing tables. Ultimately, a battery of 
nine welders will be in operation. 

Machines have an irregularly- 
shaped throat measuring 73 by 54- 
inches, greater than any other spot 
welder designed for certified struc- 
tural welding. They stand more 
than 13%-feet high and weigh 
over 58,000 pounds. Three-phase 
unipolar 250-KVA transformer 
supplies 100,000 amps of welding 
current. With these machines, 
crack-free welding of two thick- 








will be replaced by smooth, weightless spol welds 


3 nf Bice Me 
i2 ez 
- ’ 
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SINGLE CONTOUR skins are fabricated on equipment that is 


ymewhat smaller and less complex 


nesses of .091-inch aluminum sheet tor that raises and lowers a trun- 
can be done with a unipolar sched- nion mechanism. This unit is also 
ule. To serve the battery of nine driven in and out of the welder 
welders, a 2,000 kw transformer’ throat by a transverse drive con- 
has been installed. isting of a horizontal screwjack 
One of the nerve centers of the mounted on the elevator carriage 
positioning tables is the sensor- The other two knobs effect roll- 
head, a “black box” with four sen- ing motion by operating a tilting 
sor knobs. Unit controls the level mechanism consisting of hydraulic 
positioning of the skin as it comes’ cylinders on each trunnion. Cylin- 
into contact with the electrode, on ders rotate the trunnion and the 
which the sensor-head is mounted welding frame in which skin i 
Two of the knobs govern vertical mounted 
motion, one controlling the right 
and the other the left elevator of 
the table. On each end of the car- 
riage there is an elevator utilizing 
screwjacks for lift and descent. 


Two end carriages are intercon- 
nected by a longitudinal! drive rack 
used for longitudinal positioning of 
weld Transverse positioning is 
controlled by another mechanism 
On the carriage there is an eleva- 


cont ued on page &4 
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A NEW DIMENSION 


“in gas welding 


New LIQUIDWELD line of gas welding equip- 

ment is not a warmed over design.It presents 

entirely new concepts in welding engineering n Cw All parts are 
. design in action, shock- proof perform- 


ance, friction-free adjustment and new 
accuracy to meet modern requirements. 


machined from solid bar 
stock 


n ew Diaphragms 


are made of special stain- 
less steel 


new Safeties are 


spring-loaded, self- 
reseating 


new Regulite ad- 


justing cap—rugged—gives 
accurate finger-tip control 


n CW nyion-pointed 


adjusting screw eliminates 
metallic friction 


new Stabilized 


seats prevent freezing, vi- 
bration and seat ignition 


THE LIQUID 
fe CARBONIC CORPORATION 


3100 South Kedzie Avenue . Chicago 23, Illinois 
Branches and Dealers in Principal Cities * In Canada: IMPERIAL OXYGEN LTD., Montreal 
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The new LIQUIDWELD Regulator shown here 
is a two-stage type. These regulators provide 
maximum flame stability through uniformly 
controlled delivery. Their simplified design 
minimizes maintenance — they have been 
tested and approved for greatest operating 
safety. 


New LIQUIDWELD Regulators virtually 
obsolete your present equipment. They 
feature Regulite Fr cap that gives finger- 
tip control... pet sym gauges have 
colored faces with white calibrations .. . 
brass finish. In addition to regulators, both 
single and two-stage, the LIQUIDWELD line 
includes complete selection of torches and 
tips ... expressly designed to be functional! 


Write for complete particulars. LIQUIDWELD 
and GASWELD are adaen of The Liquid 
Carbonic Corporation, makers of famous 
Red Diamond Welding Grade Gases. 





SPECIAL SEAM WELDER used to 
fabricate 24-inch to 36-inch dia 
meter pipe cuts field welding costs 
in half Hydraulically-controlled 
shoes align and hold pipe. Pre 
heating torch held on rotating pipe 
below) is used during cold weather 
because pipe is stored outside 


THIS SEAMER BRINGS ... 





... A FIELD JOB BACK INSIDE 


HERE is a lot of difference be- Purpose of the machine is to cir- 

tween a welding machine and a_ cumferentially seam weld 40-ft 
railroad car, but a new piece of lengths of heavy, large-diameter 
welding equipment in U. S. Steel’s’__ pipe for gas lines. Resultant 80-ft. 
Consolidated Western pipe plant lengths save customers about half 
at Provo, Utah, has brought a_ of former cost of field welding pipe 
“circus train” look to the humble Load specialists from three wes- 
railroad flat-car. tern railroads and traffic engineers 
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MOVING DAY finds two loads of 80-foot long seam welded 
pipe sections aboard five flat cars, including an idler car. 


from Pacific Gas and Electric Com- __ that switchbacks in rugged western 
pany as well as Consolidated Wes- mountains can be safely negotiat- 
tern made the new welding setup ed. It involves use of five flat- 
possible by devising a method of cars carrying two loads of pipe 
carrying the extra-long sections of stacked four sections high in each 
pipe on flat-cars in such a way instance. The second and fourth 








THE Hacce in LIFTING... 
and POSITIONING CLAMPS 


The grip ing cam is actuated by 
kle. 


pull on the lifting shac his increases gripping 
power as load becomes greater. Manual operation of 
ocking lever causes clamp to snap lock on plate or 

assembly and snap open for easy removal. 


afety Free: 
lock Illustrated 
nap 14 page 


CLAMPS catalog. 


The only clamps with o sofety Replaces welded pod eyes 
lock and screw clamps 
Moximum speed and sofety Exceptionally light in weight 
Lock on in any position Safety factor 5 to 1 
Lock off in any position From 1 ton to 20 ton sizes 
Cannot be accidentally The toughest clamp ever bvilt 
knocked off Made of finest grade tool 

steel 


Attractive territories available to qualified 
distributors, dealers and representatives. 
Write for details. 


~  ReEneroe & Sons, INC. 


1259 W. STATE STREET @ JACKSONVILLE 1, FLORIDA 


Circle No. 61 on Reader Service Card. 
56/AUCGUST '57 IGW 





cars actually support the pipe Exceptionally large welds can be 
while the first, third, and fifth made without a change in the basic 
cars act as “overlap units.” setup by producing each with two 
The new welding machine, which is or more passes. 

called a “round seamer,” was de- Savings for U. S. Steel customers 
igned by Consolidated Western are attributable not only to the 
engineers. It uses the submerged efficiency of the new machine, but 
are process and can handle pipe’ to the production of welds of ex- 
with diameters of 24” to 36” — ceptional quality—which, among 
thanks to a holding fixture with other things, minimizes the need 
hydraulically-controlled shoes. for rework in the field. 





wes 
AVAILABLE 
* verenenT POW 


Better Welding Vision For All Bifocal Wearers! 


NEW SELLSTROM MAGNA-WELD PLATE 


The welder who requires bifocal glasses can HOW MAGNA-WELD HELPS 
now enjoy “full window”’ vision with the WITHOUT with 
> an . . > > rm: Helmet wearer Weorer now 
SELLSTROM MAGNA-WELD E LATE. This presence first be cane 
new optical aid provides magnification for near " large upper magnification 
vision and can be fitted behind colored filter } A en ag _ a _ 
plates in any standard welding helmet. limited near MAGNA- WELD 
vision obtained throughout 
only through entire 
bifocal segment. window area 


WRITE for new Selistrom Bulletin 33-8 


SELLSTROM MANUFACTURING CO. 
228 South Hicks Road ” Palatine, Illinois 
Circle No. 64 on Reader Service Card. 
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Dependable Fleetweld-s 7 
for all-position work. 





WHAT’S YOUR E-6010 NEED? 





high strength for machinery, structural, shipbuilding? 


deep penetration, high physical properties? FABRICATORS 
X-ray quality for pipe or pressure vessel work? AND ERECTORS! 


Write for Mild Steel 
Fleetweld 5 gives you all these . . . plus speed, ease in all Weldirectory SB-1351 


positions ... plus dependability unmatched by any E-6010 giving physical proper- 


rod. Universally accepted for code welding. Approved ties and procedures 








by Lloyds and American Bureau of Shipping. 





THE LINCOLN ELECTRIC COMPANY 
Dept. 1830, Cleveland 17, Ohio 
The World's Largest Manufacturer of Arc Welding Equipment 


= & f | we 
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want a practical time-saver? use this 
GUIDE FOR FASTER PIPE SLOTTING 


A LOT of water well casing can two marked slots and cut made 
be slotted for setting down into’ until guide reaches end of refer- 
loose sands by duplicating a rig’ ence slot 
made by Katy Welding Works, Guide is made from welding rod 
Katy, Texas. Katy found that their and fastened to the torch so it can 
device saved most of the time be adjusted to desired slot length. 
normally required to lay-out and Cutting torch rolls on wheel and 
nark slot axle assembly which is equipped 
After the pipe is marked for the with sleeve and set screw. Sleeve 
first band of slots, torch-mounted is slipped over torch tip and locked 
guide is placed between ends of _ in position at correct cutting height 
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it was getting to be 


a regular quiz game... 
but Nick had all the answers 


Last time, I told you about Charlie 
Grant askin’ me down to talk to his 
boys about Inco-Rod “‘A’’*, and how he 
kept givin’ me the needle. 

Well, it got to be lunchtime, but the 
questions on Inco-Rod “A” kept on 
comin’, 

“Nick,” Charlie says, payin’ no at- 
tention to the time,“what’s the real dope 
on porosity of Inco-Rod “A” welds?” 

“You won’t bust any codes,” I says, 
“if you stick to standard practice.” 

“Can we use Inco-Rod “A” to join 
chrome-molys to other high alloys?” 
Charlie asks next. 

, You sure can.” 

“AND HOW ABOUT MAKIN’ 

JOINT?” 


UP THE 


“No problem there,” I says. “You use 
the same bevels as for high-nickel al- 
loys and stainless.” 

“T’ve heard that puddling and weav- 
ing are pretty good practice some- 
times,” Charlie says, lookin’ real inno- 
cent. “How about it?” 

“Why, Charlie,” says I, lookin’ inno- 
cent, too, “you mean you don’t know? 


"7 


I’m ashamed of you! 
“Come on,” says Charlie, “J know, 
but I want these guys to get the word.” 

“Okay, okay,” I says... 

“If by puddling you mean carryin’ a 
large weld puddle, and agitating it, 
that’s NO GOOD with any alloy as you 
will tend to burn out deoxidizers and 


Circle No. 38 on Reader Service Card. 


6Q/AUGUST ‘57 IGW 








things like that. 

““Weaving’s okay for 
filling a wide joint, but 
the bead shouldn’t get 
any wider than three 
times the core wire di- 
amete-.” 

At this point, one of 
the young weldors 
pipes up, “Mr. Rodder, 
can I ask a question?” 

“The name’s Nick,” 
I says. “Shoot.” 

“When we’re weld- 
ing steels clad with 
Monel*, Nickel, and 
Inconel*, can we use 
Inco-Rod “A” instead 
of “140” Monel, “141” 
Nickel, and ‘‘142”’ 
nickel-chromium elec- 
trodes?” 

“T’ll answer that 
one,’”’ Charlie snaps. 
“No, we cannot. N-O.” 

“Come on, Nick, let’s 
go get some chow,’’ 
Charlie says to me, 


RADIOGRAPHY 


continued from page 41 


ject to the same radiographic re- 
quirements as are the original 
welds. It is to be expected, in gen- 
eral, that repair welds would not 
contain the same type or extent of 
defects as the original weld. Un- 
fortunately, it appears to be the 
practice among some fabricators to 
consider repair welding as of lesser 
importance than the primary weld- 
ing. Consequently, they may not 
always use their best men for this 
type of work, with the result that 
the repair welds might be as bad, 
if not worse, than the original weld. 

Radiography can be useful to the 
operator in two ways. First of all, 
radiography represents a valuable 
training aid. The image on the 
film records everything throughout 
the full thickness of the weld de- 
posit. Consequently, internal dis- 


continuities which would not pos- 
sibly be observed on face or root 
bend specimens, would be seen in 
the radiograph. Results of initial 
welding tests can be obtained much 
more quickly by the radiographic 
method than by any of the section- 
ing and bending methods. Also, 
the radiographic method is con- 
siderably less expensive than any 
of the machining methods. 

Code authorities recognize the 
fact that performance tests are in- 
tended primarily to show the abil- 
ity of the welder to deposit sound 
weld metal. There is a possibility 
that eventually the evaluation of 
the performance test specimens 
will be on the basis of radiographic 
\ soundness, rather than physical 
Vi a properties. This is important, par- 

ick “Rodden ticularly in view of the fact that 

the operator’s production welds 

normally will be checked by ra- 
diography only. 

The second benefit of radiography 
to the operator is in improving his 
performance after qualification. It 


“T’m buyin’.” 

Charlie and I had a brew and a sand- 
wich down at the corner, and you know 
what? Charlie confessed even he’d 
picked up some pointers on Inco-Rod 
“A”! which just goes to prove good 
guys never stop learnin’. 

If some of you fellers are like Charlie 
Grant, there’s a new folder on Inco- 
tod “A” you oughta have. If you’ve 
got questions on 
Inco- Rod “A” it’ll 
probably answer 
‘em. Just write me, 
care of Inco, and 
I’ll shoot you a copy. 


Yours for 
better welds, 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


*Trademark of The International Nicke! Company, Inc 
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is well established that the suc- 
cessful completion of a perform- 
ance qualification test is no guar- 
antee of the quality of his produc- 
tion welds. If the operator is given 
an opportunity to see the kinds of 
discontinuities which are found in 
his production welds, he can make 
the adjustments in his technique 
or manipulation which possibly 
would eliminate the recurrence of 
these discontinuities. He should 
check the welding procedure also, 
to make sure that he has not devi- 
ated from it sufficiently to have 
caused the discontinuities. 

Some typical weld defects are 
described in the following section. 
These figures (see page 36) have 
been reproduced from the ASTM 
Tentative Specification E99-55T, 
“Tentative Reference Radiographs 
for Steel Welds.” The reproduc- 
tions have been made to show the 
same relationship, as to light and 


dark areas, as are shown on the or- 
iginal radiographs. Thus, the de- 
fects are shown as dark areas. The 
reference radiographs include sev- 
eral degrees of severity, without 
attempting to establish limits of 
acceptability for any discontinuity. 
The selection of any one level of 
severity should be by agreement 
between the fabricator and the 
user of the equipment. 

Fine gas porosity is indicated on 
the radiographic film as rounded 
shadows of varying sizes and 
densities. 

Slag inclusions are indicated on the 
films as shadows of elongated or 
irregular contour discontinuities. 
Generally, the more frequent loca- 
tion of slag inclusions is along the 
sides of the groove of a weld, so 
that their major dimension is par- 
allel to the weld. 

Incomplete penetration is observed 
as a straight, dark, either continu- 





GOOD WELDERS DO BETTER WITH 


ALL - STATE 


ALLOYS AND FLUXES 


They Save On: 
® Preparation 
® Dismantling 
® Reassembly 
® Cleanup 


Look for All-State at your Welding Supply Distributor’s. All 


methods. 


Range: 15 alloys for 
Aluminum; 
10 Cast Iron; 
12 Copper; 
8 Nickel; 

10 Stain- 
less Steel; 
20 Steel; 

11 Magne- 
sium, Zinc 
Base Die 
Cast, Etc. 


metals. All 


All-State is your assurance of these advantages when you buy. 


Ask for new Instruction Book on 62 alloys and fluxes. 
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ous or intermittent line, generally ented in the direction of the radia- 
in the center of the weld, corres- tion beam, they will be observed 
ponding to the lands of the weld’ very clearly. However, if they are 
groove. It represents areas in at an angle to the radiation beam, 
which no complete penetration has they may not be registered as 
occurred through the root of the’ clearly on the radiographic film. 


weld groove. Icicles and burn-through register on 


Longitudinal weld cracks may be _ the film as individual light circular 
single or multiple fine dark lines, indications or, in some cases, dark- 
either straight or wandering in ened areas surrounded by light 
direction. If these cracks are ori-_ rings. 





LOW COST X-RAY UNIT 
IS HIGHLY PORTABLE 


Never before has so powerful, so portable, and 
so versatile an X-ray unit been available at so low 
a price. Radical design improvements make the 
Baltospot 200 low in cost but high in performance 


Portable but powerful. X-ray head weighs only 
85 pounds; rating is 200,000 volts. 


Versatile. Baltospot 200’s low inherent filtration 
permits top quality radiographic inspection of 
materials ranging from thin magnesium sheet to 
3” of steel 

Rugged. X-ray unit is elastically supported within 
a sturdy but light metal housing. It’s shockproof, 
weatherproof, dustproof, waterproof. 


Safe, simple to operate. With the Baltospot 
200’s simplified controls, X-raying is easier than 
taking a snapshot. Automatic protection devices 
make it foolproof and safe. Please write for details. 


OTHER UNITS rated 120 to 260 KV for portable 
and stationary inspection of material up to 4” 
of steel. BG 180 for 360° radiography. 


BALTEAU ELECTRIC CORPORATION 


New and Meadow Streets, Stamford, Connecticut & 





Manufacturers of DIFFERENT X-Ray & 
Equipment for Industry and Medicine 
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New Reference Data 


to get additional information on new reference data shown on these 
pages circle the appropriate number on bound-in reader service cards 





WELDERS AND PLANISHERS are described in sheet issued by Airline Welding 
G Engineering. Characteristics of longitudinal welder and planishing roll are 
listed. Training of key personnel is explained. Cirele No. 100 on Reader 
Service Card. 


TUNGSTEN ARC WELDING equipment for Air Reduction Sales Co. ‘“Heliweld” process is 
illustrated in new 20-page catalog now available. Catalog 2300 discusses advantages of the 
process and factors which determine selection of equipment. It also contains information on 
various types of manual, semi-automatic and automatic equipment and on accessories. Included 
is information on selection of electrode and filler wire. Circle No. 101 on Reader Service Card. 


NEW CATALOC of precision quality electrical products is available from Sittler 
Corp. Illustrated —-s includes wire and cable, connectors and wiring har 
nesses, portable spot welders and wire strippers, voltage testers and commutator 
maintenance equipment. Circle No. 102 on Reader Service Card. 


CATALOG AND INSTRUCTION MANUAL for All-State Welding Alloys Co., Inc. alloys and 
fluxes is available in pocket-size form. Booklet supplements on-the-job demonstrations and 
consultations. Although instructions assume some basic training in welding, brazing, soldering, 
etc., beginners should find booklet of increasing value as their training progresses. Circle No. 
103 om Reader Service Card. 


TRIPLE-PURPOSE BRONZE ROD is subject of data sheet published by Aufhauser 

ros. Corp. Rod is used for braze welding, fusion welding and building up 
surfaces. Data on composition, physical properties, sizes available and com 
pliance with Federal and ASTM specifications are listed. Circle No. 104 on 
Reader Service Card. 


SPECIAL WELDING CAS is subject of 4-page bu.letin issued by Acetogen Gas Co. Included are 
advantages, 10 uses and comparative illustrations and tables. Circle No. 105 on Reader 
Service Card. 


CARBON STEEL TUBINC is described in Bulletin TOC-142A issued by Tubular 
Products Div. of Babcock G Wilcox Co. Four-page brochure presents condensed 
data on mechanical and physical properties, upsetting, swaging, flanging, ex- 
panding, bending, welding and expanding into tube seats. Circle No. 106 on 
Reader Service Card. 


ARMBANDS AND PALM PATCHES are described in catalog sheet published by Olympic Glove 
Co., Inc. “Glo-patch”’ armbands are of reflectorized fabric that make wearer visible in the 
light of oncoming vehicles. Circle No. 107 on Reader Service Card. 


WELDING CABLE CHARACTERISTICS are presented in tabular form in 4-page 
punched catalog sheet issued by Carol Cable Co. Tests and test results are 
featured on one page. Circle No. 108 on Reader Service Card. 


PRODUCT CUIDE issued by Norton Co. lists a variety of material including grinding wheel: 
and abrasives, pulpstones, grinding machines, lapping machines, encapsulating machines, boron 
carbide products and pressure-sensitive tapes. Circle No. 109 on Reader Service Card. 


FLUX RECOVERY UNITS are subject of American Vacuum Co. illustrated bro 
chure. Data include exclusive features, prominent users and specifications 
Circle No. 110 on Reader Service Card. 
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ARONSON TURNING ROLLS 


with these PLUS FEATURES 


Today there is need of Turning 
Rolls that will give everlasting 
continuous service to meet the 
needs of high production and 
precision welding techniques — 
ARONSON fills that need. 


rf Rubber  \p—— Overload Disc 


aie ——— 
; 
| 
| 
| 


| 
Bn | Tie-Rod 


| 
| 



































NO USER HAS EVER HAD 
TO CHANGE A TIRE ON AN 
ARONSON TURNING ROLL 


= 
‘| 


Overload Disc Tie Rod 


@ The OVERLOAD DISCS of 
steel provide maximum trac- 
tion and prevent ever crush- 
ing or wearing out tires. 
The ANTI-FRICTION BEAR- 
INGS can carry four times 
the rated load. 


TIE-ROD AXLE design forms 
an effective axle as large 
in diameter as the O. D. of 
the steel tire rim. 


PRECISION STEEL WAYS 
guarantee perfect alignment 
of all wheels to hold work 
exactly true. 


New Engineering Brochure now available on request 


nother —_ 
MOSITIONER. by 


/rOnNSON MACHINE COMPANY 


ARCADE, NEW YORK 
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New Reference Data iain 





CHIPPINC HAMMERS are featured in sheet published by Chicago Mfg. G 
Distributing Co. Seven types of wood- and steel-handied hammers are de 
scribed and illustrated. Circle No. 111 on Reader Service Card. 


SOLDERING is covered in handy booklet written by Anchor Metal Co., Inc. Manual provide 
interesting summary of soldering throughout the world, describes 9 methods of soldering 
and lists 3 functions of fluxe: One ectior jevoted to soldering aluminum Circle No. 112 
on Reader Service Card. 


LINE-UP CLAMP for positioning weld-neck flange on pipe is subject of Bulletin 


97 issued by Line-O-Too One-man operation is illustrated and various size: 
and accessories are listed. Circle No. 113 on Reader Service Card 


SPOT-WELDING GUNS are subjects of Aro Spot Welder Div. of Guthery Machine Tool Corrs 
data sheets and summary folder The former contain illustrations and characteristics of in 
dividual guns, while the latter presents data on several guns in tabular form. Cirele No. 114 
on Reader Service Card. 


WELDING CLOVES are described in 7-page punched pamphlet available from 
Elliott Glove Co., Inc Thirteen styles are described and illustrated and other 
styles are listed. Circle No. 115 on Reader Service Card. 


CLAD METAL combinations of various base metals clad with a wide range of silver brazing 
alloys are described in folder issued by American Silver Co., Inc Included are description of 
““Braze-Clad"’ metals, their uses, how they work and typical applications. Circle No. 116 on 
Reader Service Card. 


AUTOMATED MACHINES, welding and special, are featured in new 4-page 

color folder issued by Expert Die G Tool Co. Automation with limited floor 
space is described and illustrated, and a new automated welder that combines 
both assembly and welding is described, as is a general purpose automated 
welding machine. Circle No. 117 on Reader Service Card. 


WELDING MACHINERY engineered and manufactured by Acro Welder Mfg. Co., is subject 
of 11 page Bulletin 15¢ Material include automation, special resistance and arc welders and 
standard resistance welder: spot, projectior butt and seam Circle No. 118 on Reader 
Service Card. 


BEVELING MACHINE produced by American Pullmax Co., Inc. is described in 
data sheet. Specifications are listed and capabilities illustrated. Circle No. 119 
on Reader Service Card. 


CERAMIC CUPS are illustrated and described in perforated catalog sheets published by Cer 
amic Cups, Inc. Sheets include, among others, HW-9, Linde and Airco torches. Circle No. 
120 on Reader Service Card. 


SPARK LIGHTERS and renewal! flints are featured in colorful catalog sheet 
sued by G. C. Fuller Mfg. C« Physical characteristics and other data are both 
illustrated and listed. Circle No. 121 on Reader Service Card. 


AIRCRAFT RESISTANCE WELDERS are featured in bulletin tssued by Thomson Electric Welder 
Co. Listed are outstanding features, including “‘Dekatron”’ controls. Cirele No. 122 on Reader 
Service Card. 
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a 
if it's worth engineers’ time... 


Power Suppiy Cabie 


... It's worth engineered cable 





. : Bb 


WIREMAKER FOR (HOUSTRY 
Since 1802 
cHIcasco 





Magnet Wire + ond Fixture Wire + Power Supply Cords, Cord Sets and Portable Cord * Aircratt Wires 
4 Welding Cables Eiecricel Howsshatd Cordh’®’ Cacronic Wier’ » hehonatve Wore end Cable 


ees ais wil we lla 
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HOSE REELS are presented in |5-page catalog from Clifford B. Hannay G Sons, 
Inc. Listed are special features, typical gases and liquids that may be handled, 
characteristics of various series in tabular form and storage applications. Ac- 
cessories and hints on ordering are given. Circle No. 123 on Reader Service 
Card. 


SOLDERS AND SOLDERING FLUXES, salts, paste and fluids as well as metal-coating com 
pound and acid and core brushes are described and illustrated in Johnson Mfg. Co., Inc 
Revised Bulletin G-5. Applications for each and their characteristics are included. Circle No. 
124 on Reader Service Card. 


FLEXIBLE HOSES AND DUCTS are described in Flexaust Co. Bulletin 70. Tabbed 
for easy reference, bulletin gives complete information on hoses and ducts for 
moving air, dust, fumes and other material by pressure, suction and gravity 
Circle No. 125 om Reader Service Card. 


WELDING HELMETS designed by Kedman Co. with exclusive safety and comfort features are 
illustrated and described in 8-page punched catalog. Specifications, illustrations and prices of 
helmets and accessories are included. Circle No. 126 on Reader Service Card. 


UNIVERSAL POSITIONER is subject of sheet issued by Grayson Tool Co. Details 
as to use and characteristics are provided and typical applications are illustrated 
Circle No. 127 on Reader Service Card. 


STUD WELDER, Mark XI! produced by KSM Products, Inc., is illustrated in catalog sheet that 
shows its essential features and lists its special characteristics. Circle No. 128 on Reader 
Service Card. 


TONG TEST AMMETERS are featured in 8-page illustrated pamphlet published 
by Columbia Electric Mfg. Co. Listed are capabilities and special features, uses, 
scale ranges, selection criteria and characteristics. Circle No. 129 on Reader 
Service Card. 


“PLUXINE” CHART issued by Krembs G Co. indicates fluxes, rods and spelters used for join- 
ing metals. In table form, it is an easy reference. Characteristics and prices of fluid, powder 
and paste fluxes of many kinds are included. Circle No. 130 on Reader Service Card. 


AIR POWER UNITS for weiders manufactured by Robt. W. Hoffman Co., Inc 
are described in Bulletin 100. Profusely illustrated, bulletin lists characteristics 
of several applications of ‘‘Weld-Air-Matic’”’ units and illustrates their use on 
various welders. Circle No. 131 om Reader Service Card. 


MANCANESE TEETH are featured in leaflet published by Industrial Overlay Metals, Inc. Out- 
standing advantages and illustration are included. Circle No. 132 on Reader Service Card. 


AUTOMATIC BUTT-WELDINC ATTACHMENT is shown in sheet issued by Robt 
W. Hoffman Co., Inc. Operation of unit is pictorially represented and its 
characteristics are described for automatic butt welding on spot welders. Circle 
No. 133 on Reader Service Card. 


COPPER WELDING ELECTRODES and welding procedure for metallic arc welding are dis 
cussed in folder written by Krembs G Co. Charts indicating current values and voltages as 
well as colors for various rod sizes are included. Cirele No. 134 on Reader Service Card. 
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When 


fabrication 


codes 


demand 


100% X-ray 


inspection... 


SPECIFY / 7 CORPORATION 








Stainless Steel Welding Wire 


In hundreds of applications, Drawalloy wir« nistry, finish and temper for smooth opera- 
has been put to the test X-ray, dye check tion in your equipment and to provide X-ray 
pressure and service and with the same consis sali welds 
tent result—OK as welded. That's why Frank Ihy not discuss your stainless welding wire 
lapalucci, Manager of Welding Engineering for needs with your Drawalloy Distributor or Rep- 
Baldwin Lima Hamilton, Eddystone, Penna resentative a man ready to help you. Bulletin 
selected Drawalloy chrome-moly wire for the 355-DC provides complete information on every 
automatic welds on this reactor. The vessel is rade of Drawalloy wire. Write to: Drawalloy 
constructed of A 301-54T Grade B firebox qual rporation, Lincoln Highway West at Alloy 
ity steel ranging in thickness from 5-1/16" t Street, York 11, Pennsylvania 
2-5/8”. Drawalloy 1-1/4 Cr, 1/2 Mo wire wa 
used for all submerged arc joints 

When inspection by X-ray is required, don't 
gamble rewelding is expensive pecify 
Drawalloy “quakty controlled” wire Dra awal 
stainless steel welding wire is produced to stri tly y 
. 


controlled specifications to provide the right 
, & 


THE WIRE MILL FOR THE WELDING INDUSTRY — STAINLESS STEEL - HARD SURFACING - TOOL STEEL 


Circle No. 21 on Reader Service Card. 
AUGUST °57 1GW/69 





New Reference Data 


continued 





HARD-FACING ALLOYS are subject of pamphlet published by Haynes Stellite 
Co. Drawn tube wire forms in coils are described and their characteristics 
listed. Included also are typical applications: and application procedures. Brief 


description of complete line is presented in tabular form. Circle No. 135 on 
Reader Service Card. 


BACKING RINGS are the subject of 


Robvon Backing Ring Co. Bulletin 56-2. Illustrations 
and dimensions of various types are 


included and a specification table gives complete data 
tor rings for use on 22 pipe sizes. Circle No. 136 on Reader Service Card. 


UNIVERSAL IRON BENDERS of two sizes are illustrated and described in 6-page 
punched folder issued by Hossfeld Mfg. Co. Users and applications are listed 
as well as illustrations of typical operations. Circle No. 37 on Reader Service 
Card. 


CENERAL CATALOC and buying guide iss j 


ued by Rocky Mountain Metal Products Co 
flevoted to machines and equipment 


prewelded assemblies, wires and instruments Stored 
energy resistance welders are featured. Circle No. 138 on Reader Service Card. 


LOCK NUTS are subject of Grip Nut Co. brochure. Outstanding features and 
advantages are cited and characteristics of various jam, clinch, pilot and pro 
jection welding nuts are presented in tables. Circle No. 139 on Reader Service 
Card. 


pelines are described in pamphlet from Pipe Line De 
are given. Circle No. 140 on Reader Service Card. 


CLAMP for use in repairing leaks in 5 


velopment Co Installatior nstructions 


TORCH TIPS are featured ir page illustrated pamphlet published by Goss Ga: 
Inc Numerous replacement 


for several kinds of torches are illustrated, as 
are heating tips, extensions and adaptors. Circle No. 141 on Reader Service 
Card. 


RESISTANCE WELDERS and presses are trated and described in Bulletin B-100 issued by 


Precision Welder G Flexopress Cort pecial characteristics, specifications and special tooling 
are covered. Circle No. 142 on Reader Service Card. 


WELDING wh caagger AND FLANGES are subjects of folder issued by Crinne!l 
Co., Inc Fe ures of butt-welding fittings are described and illustrated. Char 


acteristics of numerous fitting and flanges are presented in tabular form 
Circle No. 143 om Reader Service Card. 


WELD FASTENERS are covered in 40-page illustrated guide for design and production engi 
neers concerned with metal fabrications and assemblies. Application data is given on 10 types 
f Ohio Nut G Bolt Co. weld nuts which are applied by resistance welding. Stock parts for 
esistance welding applications are described 


and levelers and adjusting screws for appliances 
are shown and detailed. Circle No. 144 on Reader Service Card. 


INDUCTION BRAZINC Bulletin GER-1332 issued by General Electric Co. covers 
advantages of induction brazing, properties, formula for estimating power re 
quirements and tables for computation of coupling efficiency for various metals 
and coil types. Cirele No. 145 on Reader Service Card. 
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Pocket Lighter Top Assembly — This consists of the lighter top, 
wick housing, flint housing and cover spring housing, and re- 
quires three brazed joints. Parts are first assembled and dipped 
in HANDY FLUX. Next, operators place a single wire preform 
(Easy-FiLo 45) which covers all three joints. Brazing is auto- 
matic as table carries assemblies under gas-air burners 











How KONSON, Makes 
Cigarette Lighters 


, by the Hundred Thousand 
with EASY-FLO 45 Brazing 


Here is a real “example in volume” of the advantages of Handy & Harman 
silver alloy brazing. Ronson Corporation, manufacturer of the world’s best- 
known lines of pocket and table lighters, meets its high-production joining 
requirements with simplicity, sureness and economy. 

Everything Ronson requires life-of-the-lighter strength, leak-tight 
joints and fast, easy assembly — is provided by silver brazing with 
EASY-FLO 45 and HANDY FLUX. Joining thousands of assemblies a day, for 
both table and pocket model lighters, is economical. The cost per joint is 
reckoned in mills. 

How about your product? Could it use this remarkable joining method? 
Find out for yourself. Write for Bulletin 20 or call Handy & Harman today. 


Source of Supply and Authority on Brazing Alloys = ~~~ 


cmicaco, we 
HANDY & HARMAN ::= 
OfTeOr, micH 
- OS AMGELEL Cave 
General Offices: 82 Fulton $t., Mew York 38, MW. V. — caniano. cou 
TORONTO, CanaGa 


DISTRIBUTORS IN PRINCIPAL CITIES MONTREAL Canaga 
Circle No. 31 on Reader Service Card. 
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SEAM WELDERS are discussed in Bulletin S-56 published by the Federal Ma 
chine G Welder Co. Ar page booklet contains sections on basic types of 
seam welders and on longitudinal-, circular- and universal-type seam welders 


A full page of Federal S$! and $2 Welder Specifications are also included 
Circle No. 146 on Reader Service Card. 


WELDING ELECTRODES designed for arc welding of gray iron castings are described in C. E 
Phillips G Co. pamphlet. Full machinability, including line of sion and good color match 
with base metal, are features. Included is section on basic welding procedure. Circle No. 147 


on Reader Service Card. 


LICHTWEICHT X-RAY UNIT produced by Balteau Electric ¢ 


corp. is shown and 
described in their circular Included are “‘Baltospot 200" applications, physical 
characteristics and complete escriptior 


ptio Circle No. 12 on Reader Service Card. 


3 


Rope Div. of American Chain G Cable Co nc it 


WIRE ROPE is subject of colorful we sstrated »-page booklet issued by Hazard Wire 


- describes complete line of preformec 
wire rope, wire rope accessories and cable assemblies and contains data on constructior 
features and applications. Circle No. 149 on Reader Service Card. 


CLAMPS OF FORCED STEEL are described in Cincinnati Tool Co. folder CL 


4 
48 
Specifications for numer 


j amps with various applications are listed in tables 
and many are illustrate Circle No. 150 on Reader Service Card. 


PROTECTIVE CLOTHING feature n Milburn Cc ustrated page catalog. Bott Ply 
Gart wherein a new plastic fibre is woven into the material, and “Plyglov,’’ a chemically 
resistant coating, are discussed Swatche f material, material characterist and istra 
tions are also included. Circle No. 151 on Reader Service Card. 





BATEMAN BANTAM IRON WORKER 
The Only Iron Worker Of Its Kind On The Market Today! 


NO GRINDING NECESSARY AFTER CUT 
ONE STROKE CYCLE CLUTCH OPERATES 
BY HAND OR FOOT 


The “Bantam” cuts 2” x 2” x Y%"' angles and Y%"’ x 
4’ flats. Standard punches will fit this machine. The 
Coper will cope 14%” through Ye”’ material. It will 
punch 2" hole through Y%’’ material. With the 
clutch open, the Bantam will make 44 strokes per 
minute. It is made of high-grade cast iron, with the 
clutch, pin and dog made of hardened steel. The 
blades are made with tool steel. It is powered with a 
fly wheel and gear drive, and uses a small %4 hp 
motor, 1750 rpm 


Bateman Bantam with punch $575.00 
Bateman Bantam (Shear only) $495.00 


Shipping weight 750 Ibs 


WRITE TODAY for complete information and name of 
necrest stributor 


BATEMAN FOUNDRY & Machine Co. Mineral Wells, Texas 


Circle No. 13 on Reader Service Card. 
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Pick Your Quality Protection! 


(Both goggles fit over ALL Prescription Glasses ) 


A very, very comfortable goggle with its 

oft, mooth-against-the-face vinylite 

mask. Fits closely. Indirect ventilation 

louvers eliminate fogging. Black rim 

: holder of flame-resistant plastic, adapted 
Flexible Mask to accommodate our standard lens ring 
° and regular 50 mm. round filter lenses 
Welding Goggle and cover lenses. It’s easy to remove and 
replace rings and lenses. Fitted with 

Noviweld filter lenses, shades 3, 4, 5, 6. 

Available in Filterweld lenses on request. ) 





Equally comfortable as 


AO 489 — ms ; —, the “*486"’ for fit. It’s the 


‘ same goggle except frame 
Companion is transparent and venti- 
‘ ’ lation is direct thru per- 
Chipper S Goggle forations instead of in- 
directly thru louvers. Also lenses, of 

course, are clear Super Armorplate. 


American & Optical Always insist on the t%) Trademark 
MPANY on Lenses and Frames. 
SAFETY PRODUCTS DIVISION 


Southbridge, Massachusetts ¢ Branches in Principal Cities 


Circle No. 7 on Reader Service Card. 





& Styles of 
TOGGLE CLAMPS 


AND PLIERS 


Over 80 types & 
sizes from %” 
Midget to 12°” 
Clamp. PLIERS, 
from 15/16 Jaw 
Midget to 4% 
wide Jaw. 


Featuring: reamed holes—Hardened Serrated 
bushings — Tensile strength rivets 


WEST POINT MFG. CO. 


26949 W. SEVEN MILE RD. 
DETROIT 19, MICHIGAN 
Send for 
FREE 
CATALOG 


s 
route O* 


Circle No. 80 on Reader Service Card. 
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PAPER-THIN STAINLESS 


continued from page 44 


the results are interesting. Our 
conclusions are that any good two 
percent thoriated tungsten, .040 
inches in diameter, is acceptable. 
The geometry of this electrode, 
however, is very important. It 
must be ground to a 45-degree 
point, then polished to a scratch 
free surface. For best results, the 
electrode should be re-polished be- 
tween welds. 


A well-known manufacturer’s 
ceramic cup nozzle proved to be 
adequate for shielding gas cov- 
erage. 

Backup bear design is also an im- 
portant part in tungsten inert gas 
fusion welding. RWMA Class 3 
copper backup material, grooved 
.015 inches deep and .125 inches 
wide gave best results. Gas holes 
.040 inches in diameter were drilled 
one-half inch apart for the full 
length of the bar. 

Helium was selected as inert gas 
shield over helium-argon mixture 
and straight argon because it gave 
best control over weld quality. 

Arc initiation at the low operat- 
ig amperage setting was another 
major problem. While helium is 
desirable for the weld proper, it 
will not ionize sufficiently to es- 
tablish the starting arc even with 
super - imposed, high - frequency 
current. Touch starting contam- 
inates the electrode. This problem 
was licked with argon and a timed 
high-frequency current for start- 
ing and with a gas transfer valve 
for switching to helium welding. 
The starting cycle is usually timed 
for fifteen seconds, ample time for 
the electrode to reach operating 
temperature. High-frequency cur- 
rent adds nothing to the stability 
of the welding arc and is timed off 


concluded on page 76 








PLATE 
WEBB FABRICATING 
MACHINERY 


Poe hww heed “ALL STEEL CONSTRUCTION 


DELIVERY 10 DAYS 
The Webb Corporation, in presenting the line 


of new WEBB STEELWORKERS, has designed 
versatile machines for either job-work or high 


production work. These units have been engi- 
neered to meet the particular need of shops 
having a variety of work, with a result that 
all-purpose machines are now available. 

Five Complete Tools are Incorporated in a 
Single Unit. 


. Punch for plate, bars or structurals. 

. Cuts angles and tees with straight or miter cut 

. Cuts off round and square bars. 

. Shears plates and bars. 

5. Coping or notching attachment. 

One of the main features of these machines is that 
they are at all times in complete readiness to do any 
of the above operations and to do the work well. 

The punch may be operated at the same time as either 
the section cutter, bar cutter, shear or the coping and 
notching attachment . . . therefore, two operators can 
work at this machine simultaneously without inter- 
ference. For illustrated literature and prices, write 


Dept. C. 
Let Speed PAY-The WEBB Way! 


my wee ey. 


SLIP ROLLS PYRAMID TYPE ROLL INITIAL TYPE ROLL STEELWORKERS 
Also Manufacturers of INDUSTRIAL WEIGHING EQUIPMENT 


jnee™’” WEBB corr. 


WEBB CITY, MO., U.S.A 


Circle No. 78 on Reader Service Card. 





PAPER-THIN STAINLESS joint could not exceed the basic 
sheet tolerance for this material, 
.001 inches 
at the instant the gas transfer 1s Immersed in a boiling copper 
made. sulphate solution for twenty-four 
Travel speeds of 5 to 75 ipm were hours, test specimens showed no 
investigated. Speeds of from 7% evidence of intergranular attack. 
to 10 ipm were selected because of Tensile coupons withstood a mini- 
better control of the weld and a mum ultimate tensile stress greater 
more uniform bead than the required 180,000 psi. The 
Welds were tested extensively elongation across the weld equalled 
since this type of joint is not cov- or exceeded the one percent al- 
ered by current military specifica- lowable over a two-inch ,gauge 
tions. For instance, tensile fatigue length. 
specimens were subjected to stress Commercially pure 75A titan- 
ranges from 20,000 psi to 80,000 psi ium, .008 thick, was also fusion 
for a minimum of 250,000 cycles. welded by this process with excel- 
All welds were subjected to 100 lent results. Experiments are con- 
percent radiographic examination tinuing with this metal to estab- 
Gauge variations in the welded lish its future applications. 


“WE CUT REWORKS 94% 


continued from page 74 





With Our DRY-ROD 


Electrode Oven!’’ 


When | out of 3 welded hydraulic fit 
tings were rejected by a leading Mil 
waukee machinery plant”, engineer: 
blamed moist electrodes. Installing a 
low-cost DRY-ROD Electrode Oven to 
store unpackaged low-hydrogen rods, 
this company got immediate improve 
ment faster Type 300 Dry-Rod Oven 
better welds few rejects. Reworks were 
cut from 30 pieces to less than 2 per hundred 
DRY-ROD Ovens insure against defective welds 
caused by moisture, protect low-hydrogen, aus 
tenitic special alloy electrodes, iron powder 
oe contact rods. Completely wired, ready to use 
DRY-ROD 3 sizes available, for all industrial needs 


~- SEE YOUR WELDING SUPPLY JOBBER 
. “s Name upon request 
‘=. (Dry*Rod)wision oF 
. X J 
ZS 


IR-24 


PHOENIX PRODUCTS CO. {7i).0..273" Wis" 


Circle No. 60 on Reader Service Card. 
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BRAZING COSTS CUT 
24% to 62's 


simply by STANDARDIZING 
on New, Westinghouse Brazing Alloys! ¢ 


These newly developed alloys — that save 
$1.00 or more per pound!—are made by 
exclusive, gas-blanketed extrusion meth- 
ods! This eliminates trouble-causing 
oxides! — produces remarkable ductility, 
flow characteristics and finished appear- 
ance — all thoroughly proved throughout 
vast Westinghouse operations! Then, 


$ 
~ <i 


these advanced-type brazing materials are 
mOW ANALYSIS CERTIFIED —assuring you the 
same, consistent, best possible brazing results! 

Order trial package NOW from this 
MOST COMPLETE LINE OF BRAZ- 
ING MATERIALS IN THE INDUS- 
TRY! You'll save money and braze better 
TOMORROW! 


PHOS-COPPER® — Lowest 
cost. High fluidity. Very fast 
brazing alloy. Self fluxing on 
copper. Brazing range: 1350 

to 1400”, 


i, 


& “ AMALYSIS NS 


(CERTIFIED) 


| 
’ 


/ 
BRAZIING RODS 


you CAN BE SURE...1F 17s Westi nghous > {WE 


PHOS-SILVER * #2—Lowcost, 
but less fluid than PHOS- 
COPPER—to bridge gaps, 
and fill “open” joining. Braz- 
ing range: 1325° tol375°. *?-™ 


PHOS-SILVER 6M — Mushy, 
easily controlled flow. Off-sets 
poor fit-up. Bridges se” gaps. 
Especially ductile! Brazing 
range: 1275" to 1350". 


J-22083-A 


PHOS-SILVER—For critical, 
tightest joints. Extremely pene- 
trating! Excellent for brass and 
bronze. Brazing range: 1225" 
to 1275°. 


PHOS-SILVER 15 — Mushy 
flow characteristics. Wide 
melting range. Available for 
government specifications. 
Brazingrange: 1325 to1l375”. 


Convenient packaging, 18” lengths, 1-lb and 5-lb tubes. Standard 
25-lb package, 36” lengths. SAME ALLOYS AVAILABLE IN 
ROD FORM —WIRE IN COILS—or in rings! 


Kees 


Circle No. 81 on Reader Service Card. 





They re wearing 


Bay State abrasive engineer Don Kennedy 
put in enough years in the Navy to learn 
about rust removal and other grinding jobs 
the hard way. Whatever your company’s 
grinding problems may be, you'll find Bay 
State representatives like Don Kennedy ready 
to help and competent to work out practical 


solutions 


Circle No. 14 on Reader Service Card. 
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vy 
(cs 
is “hat” wheels* - , and th ll 
his “hat” wheels* -, and they wear we 
— 
When Bay State’s now-famous “hat’’ wheels* were first in- 
troduced at a large East Coast shipyard, they caused quite a 
sensation. Here were revolutionary new grinding wheels that 
tore off metal like cup wheels but were much less heavy ... 
that handled as easily as coated abrasive discs but cut faster, 


lasted longer and did more work at lower cost 


In addition to outstanding product performance, however, 
Bay State offers prompt, intelligent service. Sales engineer 
Don Kennedy not only works with top supervisors; he gets out 


on the job with the operators and digs into their problems, too. 


As a result, his recommendations are both practical and 
specific ... Blue Flash for speed and heavy stock removal... 
Bayflex to resist loading on soft metals Saf-T-Cut for 
longer life on hard, jagged surfaces DuraCut for blending 
and finishing broad areas. 


*Raised hub disc wheels, reinforced for extra safety. 


BAY STATE 
ABRASIVES 


Bay State Abrasive Products Co.,Westboro, Mass. 
Branch Offices and Warehouses: Bristol, Conn., 
Chicago, Cleveland, Detroit, Pittsburgh. 
Distributors: All principal cities. Bay State 
Abrasive Products Co. (Canada) Ltd., 
Brantford, Ontario 
Circle No. 14 on Reader Service Card. 
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PLASTIC 
WELDING 











VALUABLE NEW DATA 


During the last few years « 
welding of plastics h 
applied with particular 
to a large and ever-incre 
variety of 

it has proved invaluable. 
subject is 

This manual will be ex- 
valuable to practical 
welding people and to engi 
neers who intend to incorporate 
plastic 

signs. 


Qs Dé 


. etriicti e 
Or riic Y 
C nstrwucunon 


mation on this 


arce. 
tremely 


materials into their de- 


PRICE $6.00 


Industry & Welding 


812 HURON ROAD 
CLEVELAND 15, OHIO 
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THEY TRAIN THEIR OWN 


continued from page 46 


from the fact that they must meet 
the qualifications drawn up for 
any new employee, the most im- 
portant thing they need is mechan- 
ical aptitude and ability to adapt 
to the trade. They do not need 
prior experience to be accepted. 

Welding trainees join the Com- 
pany as helpers in the Weld Shop 
Their on-the-job training is simi- 
lar to that of the apprentices. Dur- 
ing the first sixty days they are 
on probation to see if they are able 
to adapt to the trade. 

After about a year, if their work 
has been satisfactory, they move 
up to 3rd and after about 
three years become 2nd Class. A 
longer period follows before they 
become qualified to move up to Ist 
Class. 

Helpers and 3rd Class Operators 
help Ist Class Craftsmen in the 
shop, but they seldom accompany 
them outside the shop except on a 
big job where they are needed to 
help make setups. The reason that 
they remain in the shop is so their 
training is always under the 
of their supervisor. 

Second Class Craftsmen help the 
Ist Classmen in the field and can 
do every job except certified weld- 
ing. All Ist Classmen must take a 
state test given by metalurgists be- 
fore they can be certified. Only 
certified operators can work on 
steam and pressure vessels. 


Class 


eye 


AUTOMATIC SPOT WELDING 


continued from page 51 


skin 
auto- 
lg-inch by the 


To eliminate scratching of 
during movement, panel is 
matically raised 
sensing unit. This levels skin as- 
sembly ‘Y%e-inch above electrode. 
Upon command to weld, skin is au- 
tomatically lowered into contact 








with electrode, thus avoiding rub- 
bing action. 

A pendant is provided for car- 
riage control in manual, increment 
spacing and tape command oper- 
ations 

Manual controls are used for lo- 
cation of the first spot weld, load- 
ing and unloading operations. 

The increment spacer 
dual purpose: for repetitive welds 
of equidistant spacing and for as- 
sistance in cutting tape for tape 
commands, including spot welds of 
varying distances. 


serves a 


Welding is normally controlled 
by the tape command unit, provid- 
ing complete positioning in all 
directions, with automatic inter- 
lock between positioner and 
welder 


To follow curvature of the skin, a 
tracing head is mounted adjacent 


to the upper electrode of the weld- 


er. It profiles against the edges of 


doublers and stiffeners to provide 
uniform edge-distance spacing 
This operation permits two-direc- 
tional movement, one being auto- 
matically controlled by the spacer, 
the other by tape command gives 
predetermined spot spacing posi- 
tioning. 

The tape utilizes seven command 
channels providing directional and 
spacing control. Ten different 
double-contour skin assemblies are 
pot welded, each with its own 
tape, which is in direct linkage to 
the carriage through a Selsyn pos- 
itioner unit. 

Handling of the aluminum skins 
and components of the size in- 
volved is a critical matter. 

Also critical is the time limit be- 
tween etching and welding. Weld- 
ing must be performed within 24 
hours after etching. Surfaces are 
etched to remove oxides, grease 
and soil to insure uniform cleanli- 
ne and electrical resistance. 
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New Welding Aids 





to get additional 


circle the appropriate 


SAFETY HAT 


Jackson Products has introduced an 
aluminum safety hat, Type SH-5 “Alum- 
ihat.”” Six-point suspension headgear is 
a soft and pliable unit that is shock ab- 
sorbent and comfortable. The hat fea- 
tures a polyethylene headband with 
clearly marked hat sizes that is fast and 
easy to adjust. Chin straps and winter- 
liners are available 
Circle No. 155 on Reader Service Card. 


FORGED ZIRCONIUM FITTING 

What are believed to be the first 
welding fittings of Zirconium and Zirca- 
loy 2 have been forged by Tube Turns, 
Div of National Cylinder Gas Co 
Laboratory tests and field experience in 
chemical and nuclear fields indicate that 
the units provide excellent resistance 
against a wide variety of corrodents, 
have a very low thermal cross section, 
possess relatively good strength up to 
moderately high temperatures and have 
a high degree of stability under radia- 
tion 
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PALLET LIFTER 


A new series of pallet lifters for hand- 


ling boxed welding electrodes with 
hoists or cranes has been introduced by 
the Cady Metal Fabricating Co. The lift- 


ers are designed to hang level, loaded 
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information 


number 


on new products shown on these pages 


on bound-in reader service cards 


or empty, and are said to end the neces- 
sity for using slings—thus avoiding car- 
ton damage and saving hook-up time 
Both standard models from _ one-ton 
capacity and custom models are avail- 
able 
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TOGGLE CLAMP 

Detroit Stamping Co. has developed 
Model 858 ‘“De-Sta-Co”  air-operated 
(90 psi) toggle clamp for rugged, tough 
and demanding wwork-holding tasks 


holding 
is especially 


Sixteen pound unit delivers 
pressures to 2,000 psi and 
recommended for multiple split-second 
positive clamping. Valves and air-hose 
kits are available for use with the 
clamps 
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TOOL CADDY 

A mobile tool table and storage cabi- 
net introduced by Simonsen Metal Prod- 
ucts Co. is said to be ideal for all types 
of manufacturing plants, service organ- 
izations and institutions. All-steel ‘Tool 
Caddy” has 7-drawers and 3-shelves 
which are removable and completely 
interchangeable 

When not in 
right positions 


use, unit stands in up- 
with wheels off the 
ground To move, unit is tilted and 
pushed or pulled on heavily-treaded 
hard rubber ball-bearing semi-pneu- 
matic wheels 

Unit is about 3-feet high 
wide and 18-inches deep 
Circle No. 159 on Reader Service Card. 
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AGE offers 3 big advantages 


PAGE has unsurpassed facilities, experience and 
special skills for drawing and furnishing the right 
wire for your welding applications. We are ideally 
equipped to manufacture wire to any desired size, 
temper or surface finish 

We purchase our raw materials to rigid 
specifications; we select heats of steels for optimum 


QO wire to Fill Your Needs 
—Wide Analysis Range 


The Pace line contains 26 different analyses 
the field of applications 
arc 


covering 
submerged 
inert gas manual 


heavy automatic 
light manual submerged arc 


tungsten or metal arc 
AUTOMATIC WELDING WIRE 
CARBON STEEL...Any carbon from Armco (.025 
max.) to high carbon (.70-.84) 
LOW ALLOYS...All the most popular 
welding grades 
STAINLESS...All standard AISI grades. 
Other types on request 


GAS WELDING RODS 

pace Gas Welding Rods have long been recognized 
as the standard of quality, uniformity and dependable 
performance. These rods, in an exceptionally wide range 
are furnished in coils, on reels or in 36-inch lengths 
in the following materials: medium or high carbon steel 
mild steel, Armco, low alloy 
bronze, naval bronze 


automatK 


stainless steel, manganese 


manganese br 


characteristics — then, upon delivery and before pro- 
cessing, we analyze samples for conformity with our 
specifications. Thus, PAGE is the one supplier in a 
perfect position to control the chemical and phys- 
ical properties of its product from billet to rod to wire! 


BARE ELECTRODES 
» Electrodes are available in any carbon from 
high carbon (.70-.84 


METAL SPRAY WIRE 
Metal Spray Wire is supplied in: any carbon 
rmco to .80 carbon, low alloy, stainless steel 


onze, naval bronze 


(2) PAGE Packaging Means Protection and Convenience 


Bea), 


Handy Reels 
PAGE Inert Gas Welding 
Wire is available on 25-lb 
nonreturnable palletized 
reels to fit all popular inert 
gas welding machines. Wire 
is precision thread-wound 


Wrapped Coils... 
Coils in Cartons 
Single and palletized coils 
each coil steel-strapped 
and wrapped in waterproof 
paper Also, single and 
palletized coils, in individ 

ual cartons 


€) Prompt Delivery 
from Local Stocks 


PAGE automatic arc welding wire and oxy- 
acetylene welding rods are readily 
from PAGE 
this page 


available 
bottom of 
PAGE Distribu 


ACCO 


for Better 


warehouses shown at 
and from a nearby 
tor, wherever you live. Your 
PAGE Distributor saves you 
time by filling your needs 
promptly from his stock. This 
helps keep your inventory in 
vestment down! 


Welding Wire in Coils 
pace A-S Automatic 

Welding Wire is regularly 
furnished in layer-wound 
coils with cardboard liner 
four Signode straps for 
easy coiling and unwinding 

palletized as necessary 

Gas Rod Packing 

pace Gas Welding Rods 
are supplied in 36° lengths 
in 50-1b. bundles, paper and 
os burlap-wrapped. Also in 
ip to 600 lbs. (from 20” Pak burlap-wrapped coils 
from 23” Pah 150-1b 
without rethreading. Both Stainless rods 
Pay-off-paks and light able in 10-lb 
weight Leverpaks (not illus cartons 
trated gi tion 
against distortion and cor 


Pay-off-paks & Leverpaks 


off-paks permit 


PAGE Pay 


7 feeding of wire 


and 
or 850 Ibs approx reels 
aul 


fibre-board 


also av 


ve prote 


rosion are easily opened, 
handled, stored 


Palletized when requested 


Send jor These... 


resealed 


*Folder DH-402A + pace Submerged Arc 


and Inert Gas Welding Wire 


* Booklet DH-1277 - pace Gas Welding Rods 
+ Welding Rod Comparison Chart 


Page Steel and Wire Division 


AMERICAN CHAIN & CABLE 





Values 


* indicates PAGE werehovee stocks 


Monessen, Pa.*, Atianta, Chicago*, Denver*, Detroit, Houston® 
Los Angeles*, New York, Philadeiphia*®, Portiand, Ore 


San Francisco*, Bridgeport, Conn 
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New Welding Aids 


continued 





TRACTOR GROUSER RETREAD 

A new line of tractor grouser retreads 
for rebuilding grouser hoes of track- 
laying or crawler-type equipment has 
been introduced by Allied Steel & Trac- 
tor Products, In¢ According to the 


manufacturer, 3ulldog Tractor 
Lugs’ have a specially-designed shape 
that saves time and money Retreads 
are used with E-6016 or 7016 low-h 
gen electrodes Supplied in 
lengths, Grip-Lug is also available cut 
to length and ready to weld 

Circle No. 160 on Reader Service Card 


Grip- 


yaro- 


10-ft 


C-CLAMP 

A new, heavy-duty C-clamp is being 
marketed by Industrial Clamp Co., In«¢ 
The clamp body is deep throated 
forged from heat 
Available in seven size and 
clamp is designed with an 
handle and a floating 
screw for easy, fast 
are copper 
spatter 

Circle No. 161 on Reader Service Card 


drop 
steel and treated 
weight 
adjustable 
swivel on the 
adjustment Part 
plated to resist welding 


WELDING GUN 


Tec Torch Co., Inc developed the 


Tec Spot Gun" to bridge the gap be- 


tween resistance and arc welding Util- 
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izing tungsten inert gas arc principle, 
gun is said to produce spot welds that 
compare favorably with spot welds made 
by conventional resistance welding 
The gun introduces use of 
a second welding timer selection of 
which is built into the gun, that gives 
a selection of weld depth penetration 
two-joint applications in 
without 


processes 


of any one 


production line adjusting the 
power source 
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FLUXLESS ALUMINUM SOLDER 
Designated as ‘‘No. 55 Rubbon,” a flux- 
less aluminum = solder has been an- 
nounced by All-State Welding Alloys 
Co., Ine. Characteristics are said to in- 
clude 20,000-psi tensile strength in a 
mitred joint, freedom from lead, ab- 
sence of galvanic action between solder 
and base metal, good color match with 
aluminum and _ low-skill applicability 
Solder also be used with die-cast 
zinc, copper and steel; rods measure ‘'% 
by 18-inches 
Circle No. 


may 
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NOZZLE COMPOUND 

Linde Co Div of Union Carbide 
Corp has introduced a new silicone- 
containing compound that is said to eli- 
minate splatter-encrusted nozzles 
Known as “Linde 65 Sigma the com- 
pound form a thin protective coating 
over bore and mouth of nozzle that pre- 
vents molten splatter from sticking 
Compound is greaseless, odorless, non- 
toxic and is supplied in handy 4-oz cans 

Circle No. 164 on Reader Service Card. 


RADIAL POSITIONER 

Buck Mfg. Co. has 
mechanical-action 
vice into “Bux 


designed a new 
drill-positioning de- 
portable magnetic drill 
press units. The positioner permits 330- 
degree rotation of the drill point after 
the magnetic base grips the drill unit to 
the work increases accuracy of 
3ux drill press units and increases the 
safety factor It is of simple, rugged 
construction and available on all models 
of 3ux magnetic drill 
inits 
Circle No 


piece 


portable press 


165 om Reader Service Card. 





How a sand and gravel plant 


SAVES UP TO #162 PER WEEK 


Amsco® Semi-automatic S/A-53 
Tube Rod...used in place of a com- 
petitive semi-automatic rod, is saving a 
large sand and gravel operator up to $162 
per week on roll crusher hardfacing. 
And this is done with no loss of service 
life...mo increase in welding time or 
rod consumption. 


These roll crushers handle 3000 tons 
of gravel per week, work 10 days between 
hardfacings. Replacement rolls are hard- 


faced daily, using about 50 Ibs. of rod. 


Amsco S/A-53 Tube Rod is prehard- 
ened, pre-lubricated, high-chromium 
alloy rod for usein severe impact-abrasion 
service. It is designed especially for use 
with Amsco MF Semi-automatic Welders, 
but other machines may be easily adapted 


to accommodate its *%” diameter. 


Write for Bulletin 656. Amsco 
Welding Products Department, Chicago 
Heights, Illinois. 


Amsco Welding Products distributed in Canada by Canadian Liquid Air Co., 


ANGE S NEW CAS 


ary Mariage 


AM SCO 


Chicago Heights, tl 
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Welding Aids 





continued 


MANIPULATOR 

An RBM-Series manipulator with a 
“cat walk” that permits inspection dur- 
ing welding of large-diameter tanks was 
recently produced by Pandjiris Weld- 
ment Co. One of three series available, 
unit has arc height and horizontal arc 
travel of 12-feet and is mounted on a 


self-propelled travel car with 360-degree 
rotation of column. All controls are 
mounted at end of boom. 

Circle No. 166 on Reader Service Card. 


GAS REGULATOR 

A new series of regulators for various 
compressed gases is undergoing final 
test at K-G Equipment Co. Regulators 
were designed for economy, simplicity 
and rugged performance in light to 
medium applications. The series is slat- 
ed for release this month 

Circle No. 167 on Reader Service Card. 


CLAMP ASSEMBLY 

Jergens Tool Specialty Co. has de- 
veloped a new revolving clamp assembly 
with a detachable spring lock revolving 
shoe on a knob screw. Used for holding 
work to be drilled or milled, clamp is 
said to operate with either left- or right- 
hand swing. Available in three sizes, 
each assembly can be applied by drilling 
and tapping one hole. 
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USE THIS“ Quick and Easy” 


tnt 2 


Meet exacting specifications of butt and 
fillet type welds with the Palmgren “easy 
to use” weld gauge. Precision built of 
chromium steel with dimensional read- 
ings clearly indicated, this handy, pocket 
size tool will help you eliminate rejec- 
tions and save time and electrodes. It will 
accurately check sizes of convex or con- 
cave fillets as well as permissible toler- 
ances of butt weld reinforcements. 
Conforms to A.W.S. specifications. Every 
production welder should have this weld 
gauge in his pocket. Order several for 
your shop today. 


PALMGREN; 


WELD 
GAUGE 


for accurate calibration of Butt and Fillet Type Welds 


POCKET SIZE 
22" x 3” 


8373 South Chicago Ave., Chicago 17, il. 


Circle No. 19 on Reader Service Card. 
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Coils, Strip, Pre-formed rings and Special 
shapes are all available in GB Silver Braz- 
ing Alloys to meet all Standard Specifi- 


cations, assuring dependable, economical, 
leak-proof joints. GB Silver Brazing Alloys 
will join most metals and in so doing will 
save you time and money. Complete infor- 
mation sent on request. 


GB 88 FLUX, a uniform flux for dependable results in Silver 
Brazing. This economical, stable flux is fully active to 1650°F., 
available in 3 0z.—\4 Ib.—1 Ib.—5 Ib. jars and 25 |b. drums. 


Dealer Distributor Inquiries Invited Write for GB Data Book 
GB SMELTING & REFINING CO. ® 


1300 W. 59th Street + Chicago 36, Hl. NEW YORK + DETROIT - OAKLAND 
Circle No. 28 on Reader Service Card. 
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NEW Tong-Grip 


ELECTRODE HOLDER 


by Mraitintrelle, Ine. 


Manufacturer of Rod -Saver 
grip Si 927 


Welding Aids continued 





WELDING ACCESSORY 
A new welding accessory for stored- 
energy welding of components to print- 
ed and etched circuits metal-coated 
ceramics and very thin metal surfaces 
TONC-CRIP CUTS MAINTENANCE COSTS! is announced by Weldmatic Div. of Uni- 
Only 9 Parts—no bench work to maintain tek Corp. Named “Duo-Weld Electrode 
Tong-Crip. Accessory unit uses two electrodes that 
Slip-On Insulators—No bolts—No screws. make two series-type welds simultan- 
No rivets. Can be changed right on the job eously Circuitry is designed to elimi- 


nate discoloration problems with low- 
TOUCHY TONC-CRIP SAYS voltage, high-current operation and very 


TONC-CRIP IS COOL! short discharge times 
Fd Circle No. 169 on Reader Service Card. 


Resistance free cable yr & 


nection Insulated hinge 
pin Waffle pattern har 


lle operates comfortabl 


f Sp FACE SHIELD WINDOW 


wall? American Optical Co. has announced 
i new means of heat-forming face shield 
300 amp full duty « windows to give them permanent cur- 


vature that reduces pressure on fasten- 
Loalle 9 9 ers. Other features are slots that allow 
ne. fasteners to float, permitting easier at- 

sal . 


tachment and window expansion during 
extreme heat 


DISTRIBUTOR INQUIRIES INVITED Circle No. 171 on Reader Service Card. 
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WELDING AND CUTTING EQUIPMENT 


DURABLE Alexander Milburn welding and 
cutting equipment is designed for heavy-duty 
applications. 

COMPLETE Alexander Milburn line includes 
“packaged” kits, wide range of tips and tor- 
ches, accessories and supplies. 

GUARANTEED Alexander Milburn products 
provide complete protection against defects 
of workmanship. 

RELIABLE Alexander Milburn equipment — 
serving the welding industry since 1907 — 
is your assurance of product dependability. 


MILBURN incorporated 


403 PENN STREET BALTIMORE 30, MD. 


/-Sicw® a: Belen -m a 
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OUTSTANDING PROGRAMS ON 
WELDING 


39th National Metal Congress and Exposition 
2nd World Metallurgical Congress—Chicago— 
November 4-8, 1957 


The Atomic Energy Commission the American Society 
for Metals and outstanding welding authorities will 
provide three great welding programs at this 39th meeting 
of the metal industry in Chicago 








THREE WORLD SESSIONS by Overseas authorities and U.S. 
counterparts on... 


SHIP WELDING .. . ELECTRODES . . . STRESS RELIEVING AND PRE- 
HEATING—-presented by the 2nd World Metallurgical Congress 


) TWO NUCLEAR SESSIONS featuring . . . 


WELDING OF STAINLESS STEELS FOR HIGH PRESSURE AND HIGH 
TEMPERATURE APPLICATIONS .. . WELDING OF RARE METALS 
FOR POWER REACTORS—prepared and presented by the Atomic En 


ergy Commission in cooperation with the American Society for Metals 


AUTOMATIC WELDING AND JOINING... 


Presented by welding authorities under the direction of the Special En 

gineering Program Committee, American Society for Metals 

@ You will want to sit in on these great sessions. Plan to be in Chicago 
at the Metal Show——the week of November 4 








The Metal Show is bigger, right now, than any Metal Show in history. But a few 
display spaces are available in the vast, attractive International Amphitheatre 


c 


Phone or wire collect for exhibit details 





AMERICAN SOCIETY FOR METALS 


7301 EUCLID AVENUE @ CLEVELAND 3, OHIO @ PHONE UTah 1-0200 
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; ; phase, 60-cycle with simple link changes 
Welding Aids It can also be used to supply regulated 


power for resistance heaters and for in- 
stalling or removing special alloy steel 
bolts 


HARD-SURFACING ALLOY Circle No. 173 on Reader Service Card. 
A hard-surfacing alloy for bonding 
tungsten carbide to steel, cast iron or 
copper alloys without fusion of base 
metal has been developed by the Eutec- 
tic Welding Alloys Corp. Designated as 
EutecRod 88,’ it is available in three 
sizes and features a copper-base matrix 
alloy that is said to permit application 
well below the sweating temperature of 
iron alloys. EutecRod 88 provides com- 
pressive strength of about 700,000 psi 
and a wide coefficient of thermal ex- 
pansion 
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continued 


SAFETY GLASSES 


» 


New-style safety glasses featuring 
plastic frames are announced by Chi- 
RESISTANCE HEATER cago Eye Shield Co. Frames are rigid to 
Electric Arc, Inc. has developed a new withstand bowing and nose pads are 
resistance heater, Model] RTR6, for mul- broad-bearing for comfortable weight 
tiple small tube heating (112 to 234 in- distribution. Two colors and three sizes 
ches) Unit is designed for use with are available 
220)- 440- or 550-volt power, ingle- Circle No. 174 on Reader Service Card. 





Build Trailers 


FROM PARTS 
YOUR CUSTOMERS 
KNOW! 


BULL DOG Equipment! 


AXLES — Any width — BULL DOG Straight or drop 
axles in single or tandem — capacities up to 10,000 
lbs. and the famous BULL DOG safety engineered 
‘‘Torq-Less’’ axles for all types of trailers. 


JACKS COUPLERS 

BULL DOG Jacks for interchange Trailer jack and coupler combin- 
able mounting . . . easily installed ations; many models for 2500 
and moved from one piece of to 10,000 Ibs. capacity; other 
equipment to another in minutes... models for 12,000 and 20,000 
model illustrated fits any farm im- Ibs. capacity 

plement, harvester, baler, chopper, 

etc. Other models for mobile homes. 


All simple, sturdy construction. 
WRITE today for FREE catalog HAMMER BLOW TOOL co. 
and prices, 18K WAUSAU e WISCONSIN 
Circle No. 30 on Reader Service Card. 
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added to welding equipment made by 
Raytheon Mfg. Co. Rated at 12, 3 and 
5 KVA, units are said to increase weld- 
ing rates and assure greater uniformity 
Design features include oversize cores 
for heat dissipation and careful distribu- 
tion of copper to minimize losses. Trans- 
formers are used with Raytheon Thyra- 
tron Contactors 
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™ — PLANISHING MACHINE 
POWDER BLOWER A new heavy-duty roll-planishing ma- 
A new low-cost accessory, No. 58600 chine with automatic loading and un- 
Powder Blower, is said to save time and loading features has been developed by 
money for users of dry ‘“Magnaflux Airline Welding & Engineering Co. The 
testing equipment. The gun operates at Viodel R-47560 is said to smooth and flat- 
20 psi and has push buttons for selec- ten welds in 10 seconds 
tion of either powder or clean air Circle No. 177 on Reader Service Card. 


Weighing only 2'4 lb. empty, unit is 
aid to be better than shaker-type pow- 


der bulbs in that it is faster, covers a EYE DROPS 


wider area and distributes particles Welder’s Pal” eye drops that relieve 
evenly Manufacturer is Magnaflux keratitis by soothing and cooling the 
Corp cornea are available from Carhoff Co 
Circle No. 175 om Reader Service Card. Useful after exposure to arc radiation 
or intense light, drops are packaged in 
a bottle with unbreakable and pliable 
WELDING TRANSFORMERS sg Mt 
Three new transformers have been Circle No. 178 on Reader Service Card. 









5 too fast? 
MANGANAL 


if 


"ws. 8EG. U.S. PAT OFF 


191% —13%% 


Write 


for | inimize impact 
let be” . 
ates _& abrasive wear! 


NEAREST DISTRIBUTOR - SICKLES co 
a AY JULIA ST., ELIZABETH, NEW JERSEY 
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TIG WELDING 


Made Easy With 
**Visuweld”’ Torches 


VISUWELD torches improve 

tig welding by giving foster 

welds with less effort and minimum 
mointenonce. 

@ The lightest and smallest 300 amp TIG 
welding torch with super maneuverability 

@ Only TIG torch made with standard size 
transporent nozzie that guarantees abso 
lute welding visibility 
No SPARE PARTS NECESSARY. Ne goas- 
kets or parts to ‘screw together’. 

@ VISUWELD con‘ained unit torch head 
guarantees no woter or gas leakeage, 
ond the coolest TIG welding torch ever 
designed 

Perfect welds at welding ranges from 3 to 

350 Amps eliminotes the need for ‘standby’ 

torches. VISUWELD torches are 3 torches 


in 


and simplify 
and better 
terch 


TEC TORCH CO., Inc. 
300 Paterson Avenue 
Carlstadt, N. J. 








Library 





of welding 


SYMBOLS FOR METALLIZING 


“Standard Metallizing Symbols” 
(American Welding Society) pro- 
vides details for developing metal- 
lizing symbols to specify all opera- 
tions: surface preparation, extent 
of metallizing, thickness of coating 
and method of finishing. Typical 
examples are included to illustrate 
use of the complete symbols. 

Copies may be obtained at $1.00 
from American Welding Society, 
33 West 39th St., New York 18, 
New York 


BRAZING FILLER METALS 
“Specification for Brazing Filler 
Metal” (American Welding Society 
and American Society for Testing 
Materials) is an improved edition 
covering 29 classifications of braz- 
ing filler metal. They are grouped 
into seven types according to prin- 
cipal constituents. These include 
aluminum-silicon, copper-phos- 

















makes the 


EISLER Eisler 
INDEXING TURNTABLES 


DE nee TURN TABLE MADE tu SIZES PROM 4 TO 24 STATIONS 
0.0 ADE wT woes 
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Ne 86-GT 8B 


ME 
Eisler Jr Pre< 


Dr. Chas. Eisler Founder 


Chas 


“Y“umupmog pcmZzmdod 


INC. 
N.] 


EISLER ENCINEERING CO., 
135 So. 13th St., Newark 


largest selection of Spot, 


Wire Butt, 


Foil Welders. Send for Cat. No. 


EISLER VERTICAL PRESS 
3g” TRAVEL 1] 
' 


TYPE SPOT WELDERS FOOT OPERATED GENCH TYPE 
WITH OR WITHOUT TRANSFORMER 
TIMERS SUPPLIED ON REQUEST 


0.93 V3 SIZES 1.23 and SKVA 


. SIZES 1. and 2 KVA 
i 7 3 


NOT PRESS TYPE 
SIZES % TO 'QKVA 





Circle No. 23 on 


Reader Service Card. 





Seam and 
93-57. 





Circle No. 29 on Reader Service Card. 





phorous, silver, copper-gold, cop- NEW OUT-OF-ROUND [suave CUTTER 
per and copper-zinc, magnesium 


and heat-resisting materials. 
Details are given on chemical 
compositions of the filler metals, a puzzle 
standard sizes and lengths, packag- . 
ing and marking. with a 
A handy Appendix contains data missin 
on the use of each classification 4 
This includes brazing temperature piece —_ MODELS 
ranges, joint designs, joint clear- a_to 36 
ances, color of the brazed joint and MOTORIZED UNIT 
information on many other proper- 


+ 
L1es, 


Copies can be obtained at 40 IS like iid Pipe Cutting 
cents each from ny —— or Beveling without an H & M 


Welding Society, 39th 
Street, New York 18, N.Y 





Pat. Applied 
for 
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attains 
PLANT MAINTENANCE 

‘Techniques of Plant Mainten- 
ance & Engineering—1957” includes & M mochines are spe 
29 papers present at the 1957 Plant ican Ggngnee 00 58 6 ten oF ae 
Maintenance Show. Report has 890 « G4... sen folk 
specific problems presented in the hape Cutt EW Out-of-Round, Motor 
form of questions and answers. wpe eager ngs po ectelly >; 

Published July 1, it is available ne, wits OEM... foe ae 
from the exposition management, 


Clapp & Poliak, Inc., 341 Madison 
Ave., New York 17, New York 
Price is $10 postpaid. TULSA, OnLANomA 


j € Thee & Diemend 1.0124 











1 MAN + 1 BENDER 


BENDS ALL THESE: 


ROUNDS ~~ ae 

FLATS a = ; 

squares HOSSFELD  UNIVERSAL® IRON BENDER 
e Wrenchless, ready to use © Practical, quickly set up 

ANGLE IRON © Adaptable, replaces special equipment © Versatile, 
141 different dies available. © Dependable, a must for 
maintenance, limited production e Invaluable, optional 

PIPE pacer nce makes ses yar 

TUBING & FREE: WRITE FOR BULLETIN 

CONDUIT HOSSFELD MFG. CO. 


436 W. Third Street, Winona, Minnesoto 
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to get additional information on literature 


featured in ads shown on 


these pages circle the appropriate number on bound-in reader service 


cards 


47 Complete catalog of resistance 
welding electrodes is offered. P. R 
MALLORY & CO., INC. Page 2 


2 Right electrode for your specific job 
1318. AIR 
Page 4 


can be found in Catalog 


REDUCTION SALES CO 


52 New DOC arc welding machine is 
described in literature. MILLER ELEC 
TRIC MFG. CO. Page 12 


41 New welding plugs and all their 
advantages are outlined in Bulletin 
SM-4. JOY MFG. CO. Page 14 


35 Hard 


wide variety of industrial application: 


HAYNES STELLITE CO 


facing manual covers a 


15 


Page 


36 Complete line of resistance weld 
ing products is featured in descriptive 


data. S-M-S CORP. Page 16 


48 Oxy-acetylene welding and cut 
ting equipment is featured in Catalog 
No. 8904. MARQUETTE MFG. CO., 
INC. Page 17 


4 Selector guide for use in choosing 


electrodes is 
Bulletin AR-10 
Page 18. 


stainless steel welding 
available Ask for 


ALLOY RODS CO 


49 How new ceramics coatings can 
improve hard facing is explained in 
Bulletins 126 and 127. METALLIZ- 
ING ENGINEERING CO., INC. Page 
21 


16 Shape. cutting machine for a 
variety of operations is explained. BUR 
DETT OXYGEN CO. Page 23. 








Save money setting 
up, no more time 
wasting bolts and 
clamps, a positive 
magnetic positioning 
in a flash. 


INSTANTLY 
ADJUSTABLE 
TO ANY ANGLE 


MAGNETIC 
ADJUSTABLE LINKS 


For descriptive literature and address of sales agent 
in your area write to— 


JAMES NEILL & CO. (U.S.A.) LTD. 


37-39 PEARL. ST NEW YORK 4 


MADE ENGLAND BY JAMES NEILL & CO. (SHEFFIELD) 


IN SHEFFIELD LIMITED 
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45 “Modern Methods of Joining 
Metals” is title of interesting booklet 
available. LINDE COMPANY. Page 
zo. 


33 How positioned welding can cut 
fabricating costs is explained in liter 
ature. HARNISCHFEGER CORP. Pages 
34-35 


34 Special cutting equipment de 
igned for use with LP gas and oxygen 
is introduced. HARRIS CALORIFIC 
CO. Page 48. 


27 Nine standard AC welders and 
eight standard DC welders are featured 
in Bulletin MW-182 A. O. SMITH 
CORP. Pages 52-53 


61 Lifting and positioning clamps 
are covered in detail in illustrated 14 


page catalog. J. C. RENFROE & SONS, 


INTERNATIONAL NICKEL CO., 
Pages 60-61 


INC. 


. Welding positioners and turning 
rolls are featured in engineering bro 
chure ARONSON MACHINE CO. 
Page 65 


21° Stainless steel welding wire for 
every application is featured in Bulletin 
355-DC. DRAWALLOY CORP. Page 
69 


31 Speedy, efficient silver brazing is 
described in Bulletin 20. HANDY & 
HARMAN. Page 71 


80 Eighty types and styles of toggle 
clamps and pliers are featured in cata 
log. WEST POINT MFG. CO. Page 74 


30 Axles, jacks and couplers for 
trailers are featured in Bulletin 18K 
HAMMER BLOW TOOL CO. Page 90. 


37 Universal iron bender for use on 


INC. Page 56. 
rounds, flats, squares, angle iron and 
pipe and tubing is featured. HOSS 
FELD MFG. CO. Page 93 


cut weld elooning time by 85% 


Throw away your cold chisel and whisk 
off weld spatter with a dry rag! Protect- 
O-Metal spatter-proofing compounds 
make weld cleaning a breeze. Improve 
your welds at the same time . . . P-O-M 
compounds quiet the arc, improve fusion 
and electrode operation, prevent oxida- 
tion and annealing scale, cause no poros- 
ity. No smoke, odors, or fumes. 


P-O-M No. 2. Non-inflammable, non-toxic, 
water-soluble paste. Inorganic. Thin be- 
fore applying and start welding at once. 
$3.40 per gallon, f.o.b. Dayton. 


P-O-M No. 8 Rust- and corrosion-resistant 
resin base compound. Comes ready to 
use. Safe for all metals. Good paint 
primer; permits outdoor storage of sub- 
assemblies. $3.45 per gallon, f.o.b, Dayton. 


PROTECT-O-METAL 


38 Joining of dissimilar metals with 


new “‘Inco-Rod A” is featured in folder 





MONEY-BACK TRIAL OFFER 
Order a trial gallon of each 


today for testing in your 
shop. We'll cancel the bill ©. W. SMITH & SONS, INC. 


if you’re not satisfied. 1700 SPAULDING RD., DAYTON 3, OHIO 
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OUR READERS ARE 


CHOSEN... 


because they qualify! 


Do you know why most of our readers get 
this magazine without charge? How can 
the publisher afford to send the reader this 
leading national magazine every month 

without cost to them? Here’s the Answer 


A AT SIAR A i BREE 
Advertisers insist on 


Quality Readership 


It’s that simple! 

The reader’s local welding supply distribu 
tor pays us for the reader's subscription to 
INDUSTRY & WELDING because he 
knows the reader is an important welding 
user; because he knows the reader is 
responsible for specifying and/or buying 
welding equipment, supplies and access 
ories. Naturally, the distributor is onl 


willing to spend this kind of money on the 
best and most important people on his list. 


LEE RE ALLO 
This type of circulation is called 


Franchise Circulation 
A EET CEE NRRL 


INDUSTRY & WELDING readers are 
hand-picked. They are important people 
in the welding field—they are carefully 
chosen because of their interest in new 
and better welding products, equipment 
and techniques. 

That's why—INDUSTRY & WELD- 
ING spends considerable time, money 
and effort on every issue to make it 
worthwhile reading—realistically helpful, 
intelligently interesting and useful to 
our over 40,000 important readers. 


INDUSTRY & WELDING 


1240 ONTARIO STREET . 
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CLEVELAND 13, OHIO 








News Briefs 





continued 


RADIOGRAPHY FIRM 
ADDS TO STAFF 

The Nuclear Systems Division of 
The Budd Company, a producer of 
famma radiography equipment for 
non-destructive testing and radia- 
tion source handling faciliti h 
announced additions to its staff 

Aaron V. Kelley is Sales Manag 
r, West Coast District. with head- 
quarters in San Francisco. Martin 
L. Dion is Sales Manager, South- 
western District, with headquarter 
in Dallas 

Dr. William E. Parker is Manage 
of Product Research in the Divis- 
on’s headquarters in Philadelphia 


na 


McCARTHY ELECTRIC EXPANDS 

McCarthy Electric Company of 
Detroit, Michigan, has moved into 

modern, one-story plant at 9640 
Grinnell Avenue. 

The firm specializes in resistance 
welding transformers, dry and 
vater cooled low frequency in- 
luction heating and _ salt bath 
transformers 
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GET FULL HEAD PROTECTION 
100% of the time 


HUNTSMAN 


New Combination Hard-Cap 
Welding Helmet 


NOW with new 


ROTO-CL/P 


permits you to detach or attach helmet 
without removing Hard-Cap from your 
head. ORDER TODAY! 


KEDMAN CO., 233 South Sth West 
Salt Lake City 1, Utah 








AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND CUTTING... 


IN THE RED DRUM 
HIGHEST QUALITY 
DUST-FREE 


Write for the name and address of the 


NATIONAL CARBIDE supplier nearest you. 


NATION 
CarBiv£ 


National Carbide Company 


General Offices: 150 East 42nd Street, New York 17, N.Y 


A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
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NEW WHITEHEAD WAREHOUSE 


A “Fabrication Forum,” sponsor- 
ed by Whitehead Metal Products 
Co., Inc. featured over 100 experts 
and technicians from such leading 
manufacturers as International 
Nickel Co., Alcoa, American Brass 
Co. and Crucible Steel Co. The 
event was held early in June to 
celebrate the opening of the com- 
pany’s new Windsor, Conn. ware- 
house. 

The new 34,100 square foot of- 
fice and warehouse, eighth in the 
Whitehead chain, is located on the 


Hartford-Springfield Expressway 
in the new Windsor Industrial 
Park. It will carry the full White- 
head line of corrosion-resistant 
metals and accessories. 


THOR MOVES HOUSTON OFFICE 


Continuing its expansion and 
improvement program for branch 
offices, Thor Power Tool Company, 
Chicago, has moved its Houston 
(Tex.) office to new and larger 
quarters at 5503 Lawndale Avenue. 
The branch had been at 7241 Har- 
risburg Boulevard. 





Just You TRY 
to Break a 


TIP CLEANER 


The exclusive, non-breakable ad- 
vantage of THERMO TIP cleaners 
didn’t just happen—it resulted after 
10 years research, and experience 
That's why we say no other type or 
make can match a THERMO; and 
the best way to prove that state- 
ment is to send for a FREE THER- 
MO Spiral Tip Cleaner and put it to 
every test—as to its cleaning effici- 
ency and long lasting performances 
Yes, just TRY to break it then 
you'll know why 

All Progressive Welding Supply 
Dealers Recommend 


THERMO TIP CLEANERS 


THE AMACOTE 
pny 


CALIFORNIA 


108 S$. DeLocey Ave 
PASADENA 
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Here’s Just 3 Reasons Why So 
Many Welders Have Switched 


@ Wrap around Class Fibre Ti 
30 more heat resistance 
make! 


@ Brilliant Red Tips and Trigger—Bright 
Yellow Handie—all Class Fibre, an out- 
standing safety feature! 


@ Body completely insulated—no bare «ts! 


HI-AMP 
ELECTRODE HOLDERS 


are the most economical to 
buy and maintain too. 


Insulation— 
n any other 


7) 


J 
= 


Just ask any 
Welding Supply 
Dealeranywhere 
for PROOF of 
the above 
statements 


LENCO, INC. 


(Formerly Wagner Mtg. 
Co., Inc.) 


JACKSON, MISSOURI 


Md 
wth 
HI-AMP 
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G.E. WELDING SCHOOL 
IS ALL-DAY AFFAIR 
A welding school, believed to be 
the best-equipped in the country, 
now operating 24 hours a day at 


General Electric’s 
and Generator 


Large Motor 
Department in 
Schenectady. Set up in January, 
1957, school gives individualized, 
practical instruction in all kinds of 
welding to a maximum of 51 stu- 
dents at a time. 


NORTON BUILDS NEW PLANT 

A new $6.5 million plant for the 
manufacture of grinding wheels 
will be built by Norton Company. 
When completed in mid-1959, the 
five acre plant will contain the 
most modern facilities for making 
organic bonded grinding wheels 








Welding 
Hose 
and 
Cable 
Reels 








The popular model OA, left 
is shown mounted on ceiling 
The model OAB, right ha 
large reel capacity 
Keep hose and cable off the floor when 
not in use—jincrease plant safety. 
Greatly extend hose and cable life — 
save on replacement cost. 
Hose or cable is paid out freely from 
i WELDREEL Unit and locks at any de- 
red length. A slight tug releases the 
ocking pawl and a spring rewinds hose 
onto reel 
Available in Models to hold 
to 150’ of double hose, 50’ 
100’ of cable 
Write for 


cabie 


from 40 
of single hos« 
complete information 


UNITED SPECIALTIES, INC. 


P O BOX 698 EL DORADO, ARKANSAS 
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REBUILD WORN 
TRACTOR SHOES < 


With Bulldog 


Grip Lugs 


Bulldog Tractor Grip-Lugs 
can rebuild the grouser shoes 
of track-laying or crawler- 
type equipment—at a frac- 
tion of the cost of new 
replacement parts. Equip- 
ment can be “‘re-lugged”’ 
without dismantling—sav- 
ing hours of valuable down- 
time and labor. 


Grip-Lugs are easily welded 
to the worn shoe. Made of 
special work-hardeningsteel, 
they become tougher and 
harder with use—usually 
outwear the original grouser. 


For all track-laying and 
crawler-type equipment in- 
cluding Caterpillar D9’s 
and Euclid TC-12’s. 


In 10 ft 
lengths and 
5 different 
sizes and 
shapes. 


Sales Representative and 
Distributor Inquiries Invited 


ALLIED 


STEEL & TRACTOR PRODUCTS, INC. 


7835 Broadway, Cleveland 5, Ohio, U.S.A 
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ACORN 


BENDING BLOCKS or 
WELDING =< PLATENS 


4ft. x4 

5 ft. x5 ft. 

5 ft.x 6 ft. 

Also other sizes 

Write for information 


layout, weld- 

ing and as- 
sembly . 

stands, accessories 


ACORN IRON & SUPPLY CO. 


Delaware Ave. & Poplar St., Philadelphia 23, Penna. 








with the new 
Hardie Hose Reel 
Model A-8 Hose Reel 


Handy, economical—one lost hose can pay for a 
reel. Keeps hose off floor where it can be cut, 
Can be perma 
Weighs 17% 

U.L. Listed 


crushed or create safety hazard 
nently or cylinder truck mounted 
Ibs. Takes 150 ft. of 44" twin hose 
—Carries Re-exam Service 


HARDIE ENGINEERING CO. INC. 


3362 Shenandoah Ave. N.W. © ROANOKE, VA 
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SPEED UP WELDING 


with Superior’s “Aircrafter” 


POSITIONER & TURNTABLE 


HOLDS WORK IN 

ANY POSITION 
FROM VERTICAL 
TO HORIZONTAL 


P.O. BOX 49 





WEIGHS 
20 


LOW IN PRICE 
BUT HIGH IN QUALITY 


peeds forward and re 
can handle work up to 
0) Ibs. For precision work with Heliar Ar 
also brazing and soldering Write for cx mp 


Complete with Foo 
e from Zero to 
r Gas welding 


ete details to 


SUPERIOR WELDING CO. 
3410 E. 14th St., Los Angeles 23, Calif. 
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DOMINION BRIDGE 
BROADENS RESEARCH 

Dominion Bridge Company, 
Montreal, Canada, has broadened 
the scope of its research activities 

Under new arrangements, all re- 
search activities will be co-ordin- 
ated by W. D. Jewett, formerly ex- 
port manager, who has been ap- 
pointed director of research. 

Gordon Cape, who was formerly 
welding and research engineer in 
charge of the industrial engineer- 
ing department at the main plant, 
has now been named manager of 
technical research. At the same 
time, Llewellyn Jehu assumes the 
title of welding and research engi- 
neer for the Company’s eastern di- 
vision succeeding Mr. Cape. 


REFINERY RUNS ON NICKEL 

Over one million pounds of Inco 
nickel in alloy form was used in 
the construction of Tidewater Oil 
Company’s recently dedicated ‘“Re- 
finery of the Future,” according to 
The International Nickel Company, 
Inc. With its 130,000-barrel-per- 
day capacity, the new Delaware 
Refinery has the largest initial ca- 
pacity of any oil refinery ever 
built. It is located near Delaware 
City, 15 miles south of Wilmington, 
Del. 


B.B.C. WELDING EXPANDS 

B.B.C. Welding & Engineering, 
4040 Del Rey Ave., Venice, Califor- 
nia, is expanding its precision 
welding facilities for subcontract- 
ing, portable welding, and fast 
overload job services to customers, 
according to Glen S. Wilson and 
Joe Poletti, owners. 

The company recently appointed 
Roy G. Owens, formerly vice-pres- 
ident of Lakewood Engineering, 
Inc. of Cleveland, to head up sales 
and service. 








Opportunities 


Rates $25 per column inch $10 per 
olumn inch for “Position Wanted” ads 
Payment must accompany order 








Factory representatives needed for 
expanding welding equipment man- 
ufacturer to work with distributors 
and users in New Jersey, Ohio and 
Illinois territories. Salary, commis- 
sion and expenses. Must own late 
model station wagon and cover 
prospects in 4 or 5-state area. Send 
full data for permanent employment 
to Box 8157, INDUSTRY & WELD- 
ING, 812 Huron Rd., Cleveland 15, 
Ohio. 











ASSISTS AIRCO HEAD 

Dr. Albert Muller, until recently 
Director of Metallurgical Research 
at the Air Reduction Central Re- 
earch Laboratories, Murray Hill, 
lew Jersey, has been appointed 

istant to the President, Air Re- 
juction Sales Company, a division 
f Air Reduction Company, Inc. 

In his new assignment, Dr. Mull- 

will assist the president of the 
division, J. H. Humberstone. 





REDUCE CLEANING COSTS WITH 


N 0 -SPAT WELDING FLUID 


Fixtures, weldments and surrounding surfaces are 
kept free of spatter. Costly chipping and grinding 
s eliminated NO-SPAT is non toxic, and alse 
fumes, generated 

NO-SPAT pre 

vents rust and it conditions 

metal surfaces for painting! 

Some users coat entire meta! 

equipment with NO-SPAT 

for maximum eose. of 

welding, rust prevention, 

ond paint conditionina 


Shipped ready 
pie SS <=; 
Your Free — —. 
Test Sample. 
The MIDLAND Paint & Varnish Co. 


3804 E. 91st Street oe Cleveland 5, Ohio 
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suppresses 
by welding! 
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Arons on TWINNER 
MAGNETIC CLAMPS 


Welding Aids with 
a Thousand uses! 


/ 


ap 


FrOnsONn MACHINE CO. 
ARCADE, NEW YORK 





FINEST QUALITY 
FAIRLY PRICED 


FIBER GLASS 
HELMET 


Strong, 
weight, 


SHIELD 
Offers com- 
plete face pro 
Fiber 
Easy 
window re- 
placement. 


clean ’ > is tection 


ora Crown 


ratchet-type 


gear A 


AT YOUR DISTRIBUTOR OR WRITE: 


FLOOD SAFETY PRODUCTS CO. 
3037 W. Lake St., Chicago 12, Ill. 
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WELDERS’ CLAMPS 
Individually Power-Tested =< 


for Better Performance 


The most complete line of 
clamps. Stock sizes from % 





o 


to 16 in. deep. 


FOR 
FREE 
CATALOC 


THE CINCINNATI TOOL CO. 


1985 Waverly Ave., Cincinnati 12, Ohio 
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EXPANDED RESEARCH FACILITIES at 
Central Research Laboratories, 
Murray Hill, N.J., have been an- 
nounced by Air Reduction Co., 
Inc. New, modern two-story 
laboratory which will be devoted 
to development of polymers will 
be added to existing facilities for 
research in welding, cutting and 
combustion of gases. At the same 
time Airco announced appointment 


For fast, Accurate Pipe Welding. of Dr. Shadburn Marshall as 


Sturdy construction for hard usage. ee ee , a3 oe a alia 
Ailes aad telds ploe fer tacking. Director of Metallurgical Research 
Two sizes: 2” to 8” and 8 to 16”. at the Laboratories. 


Write for details 


JEWEL MANUFACTURING CO. 


1841 University Ave. St. Paul 4, Minn. 
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“ANTI-BORAX’ 
FLUXES 


Safe, Non-Toxic 


BETTER WELDS a CLEANER WELDS 


STRONGER WELDS 


Cast Iron Welding Fiux 

Brazing Flux for Brass, Bronze, etc. 
**Braz-Cast’’ Flux for Bronze Welding NEW OXO PLASTIC COVER LENS 
Cos tree SAVES MONEY AND EYES 


Aluminum Flux for Cast Aluminum 
Aluminum Flux for Sheet Aluminum @ Resists spatter for months 
Stainless Stee! Welding Fiux @ More economical than glass 
Tinning Compound 2 

Welding Flux for Magnesium Alloys @ Does not discolor 

Silver Solder Poste Flux for Silver Brazing 








For Valuable Reference Material 
available See Page 64 

















Ask your local distributor 
for Oxo Plastic Helmet Lens 


Monviloctured Only By 


ANTI-BORAX COMPOUND CO., INC. OXO WELDING EQUIPMENT CO. 


New nox, Illinoi 
FORT WAYNE INDIATIA ew Lenox, Illinois 
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BUILD BIG BASES IN SECTIONS 
EDITOR’S NOTE: Last month in 
telling why Lake Erie Engineering 
Co., Buffalo, N.Y., “Builds Big 
Bases in Sections,” we took the 
title literally and left out the last 
three paragraphs of the article 
The section which failed to run in 
July appears below and explains 
hou welding procedures were 
modified on later weldments to 

what was thought to be 

welding and cleaning 

encountered with use of E-6016 

1 E-6012 electrodes 


reduce 


erce ve 


Switching to E-6024 electrodes for 
ill passes turned the trick. This 
was because the slag on such depos- 
its was self-cleaning, so that inter- 
pass cleaning was no longer neces- 
ary. Any concern that might have 
existed about slag troubles with 
this method was soon dispelled 
were none—and welds came 
out bigger and cleaner than those 
on the first weldment. 

This procedure accomplished a 
100-hour labor savings over the 
first weldment, and came out with 
warpage that was only %-inch 
overall, instead of %-inch. The 
third bed was completed in even 
less time—360 hours, and warpage 
till did not exceed %-inch. 

As a result, effective application 
of welding saved the company a 
deal of money. In addition, 
the reduced distortion pared ma- 
cnining costs. 


there 


great 


SIGHT FEED APPOINTS 

A. A. (Gus) Osborne, has been 
appointed a District Manager by 
the Sight Feed Generator Com- 
pany, West Alexandria, Ohio. The 
area Mr. Osborne will serve in- 
ludes New York, Pennsylvania, 
New Jersey, Vermont, Connecti- 
cut, Rhode Island, New Hampshire 
Massachusetts and Maine. Mr. Os- 
orne will locate in Philadelphia 
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WELDING and SET-UP PLATENS 


Floor plates — bending tables — layout tables 
— ne tables — dog blocks — bend- 
ing blocks — blacksmith blocks. 5’ x 5’— 
6 x 6' — 6’ x 8’ — 6’ x 10’ — 5’ x 10’ — 6’ x 
12’ — 3’ x 3’ — either 6” or 7” thick. 


type 


oF 


94 Washington St 
Brookline Village 46, Mass 








For Valuable Reference Material 
Available See Page 64 











BECKER 


WELDING ELECTRODES 


A complete line of carbon / 


and graphite welding prod- by 
ucts — electrodes, brushes, . Soe 
Keen-Arc Carbons, plates, ‘<< f 
rods, paste, etc. \ y/ 
Write for Catalog ‘ 
BECKER BROTHERS CARBON CO. 
3450 South 52nd Ave. « Cicero 50, Illinois 
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GLOVES 


BRAZILIAN DEERSKIN 
COWHIDE 
Ask Your Dealer For 
Tillman Products 








John Tillman & Company 


1561 W. 19th St. Long Beach, Californie 
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Duro avos ve... 





EASILY REPLACED PARTS 
DURO-BILITY 
PERFECT BALANCE 
POSITIVE GRIP 

EASY OPERATION 
FULLY INSULATED* 





SATISFACTION 


* Semi-Insulated Models 
available in all sizes. 


| Dur is available in the 
\ five models illustrated. 


Duro ENGINEERING 


c ° M Pr RK N 











Puzzled about a complete, dependable 


source for Welding Equipment and Supplies? 


Put the puzzle’s pieces together and you'll agree that MARQUETTE offers 
the quality welding equipment and accessory line to meet your cus- 


tomers’ every welding need 


1 


plete 
DC 


serve 


of AC 


welders 


line 
are 

an 

Introduce 
new, 1957 Marat 
Arc Welder line 
your territory 


ment 


3 Full of 
trodes and gas rods for 
mild steel, high tensile 
hard surfacing, cast 
iron, special alloys and 
bronze welding 


line elec 


When it C to Weldir 


MAS 


307 East Hennepin Ave 


Dept. 7-829 


7 


omes 


OUE 


TE 


RING 





MAN N 


* Minneop 


You can sell a com 
and 


to 


job require 
the 
ETTE 


in 


2 MARQUETTE'’S mod 
ern “‘Jet’’ line of oxy 
acetylene welding and 
cutting torches and tips 
provides accurate con 
trol and long service 
Heating, soldering 
cutting, regulating and 
accessory equipment 
too 


4 MARQUETTE 


able, fibre-glass 


adjust 
welding 
hields 


goggles and lenses 


helmets also 


5 MARQUETTE welding 
cleaning tools 


and cables 


gloves 
clamp 


IMPORTANT TO YOU, MARQUETTE WELDING 
EQUIPMENT AND SUPPLIES ARE SOLD 100% 
THROUGH DISTRIBUTORS. Nationwide soles and 
technical service and warehouses. Phone or write 
about a MARQUETTE Distributorship 


us 





